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eee order take-home booklets for audiences 


Here’s a “natural” to boost the educational program of soil and water conservation 
and good farming practices. This color-sound movie shows various methods of 
handling forage by field chopping, ensi‘ing and barn curing forage so abundantly 
produced in planned crop rotations . . . on contours and strips . . . where grass 
and legumes are holding and building the soil. It tells how the quality of feed can 
be increased for greater livestock returns . . . how feed costs can be reduced... 
labor and handling costs lowered. Reserve this 16mm film now for showing after 
February through your nearest Case dealer or Branch House ... and be sure to 
request enough free take-home booklets. 
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_°°ePICKS AND HUSKS EARS — 
CHOPS OR SHREDS LEAVES, STALKS 


Designed to fit the Case Forage Harvester base machine, 
the new Case corn-harvesting head gives conservation a 
new kind of help. Besides picking, husking and elevating 
ears into a trailed wagon, leaves and stalks are chopped or 
shredded . . . returned to the land for more rapid decay 
... or blown into wagons for use as feed or low-cost bedding. 


It becomes a great fourth unit in a group that already 

-. includes the windrow pick-up, row-crop, and cutter-bar 

heads—all quickly interchangeable. 
TEACHING AIDS 


As its contribution to an enduring agri- 
culture, the Case Company has pre- 
pared some 60 educational items. These 
are listed and described in a new Visual 
Aids catalog that tells how to order 
them. Get your copy now... select what 
you want. J. I. Case Co., Racine, Wis. 
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Sometimes a fraction of an inch is the difference 
between a simple design modification and 

costly re-tooling. And the engineer who is 
thoroughly familiar with Hyatt Roller 

Bearings will know a lot about how to save those 
fractions. Hell know, for example, that 

to gain greater shaft rigidity with the same size 
housing, he need only check his Hyatt catalog 

for a separable inner race type of bearing. This 
type—available in a wide range of sizes— 

may be applied with the rollers operating 
directly upon the surface of a suitably hardened 
and ground shaft. Thus, a larger-diameter 

shaft may be used without sacrificing bearing 
capacity, or a larger-size bearing may be used 
without changing the size of the shaft. For 

a copy of Hyatt’s latest catalog, No. 150, write to 
Hyatt Bearings Division, General Motors 
Corporation, Harrison, New Jersey. 
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See why LINK-BELT Augers 
assure top performance 


ONE-PIECE HELICOID FLIGHTING he 


has greater smoothness and y 
strength. Link-Belt also builds f 
many different shapes in various 
metals to meet your special needs 
—cut flight, short pitch, ribbon 


flight, tapering, double flight to ' 
name a few. | 


UNIFORM PITCH. Specialized mod- 


ern machinery assures accurate 
forming, producing uniform 
flighting curvature. 


ALL COMPONENTS needed can be 


supplied by Link-Belt, specially en- 


ONLY SPECIALLY SELECTED STEELS STRAIGHTNESS 


i -cke befo gineered for your requirements. This 
are used to meet Link-Belt’s rigid ie is checked before ewe y ‘} q nati 
: ; : shipping assemblies. Extra care is includes troughs, spouts, hangers, 
inspections—assuring smooth : : ; dein 

taken in handling and loading. Ives. 


flight surfaces. 


AAAs AAAS 


Helicoid flight 


Unmounted Helicoid flighting 


TYPICAL EXAMPLES OF LINK-BELT AUGERS 


Helicoid flight with 
end, plain beater center saw-tooth beater 


ae 
Opposed flights with 


These are only a few of the many important 
differences in farm machine augers. Ask 
your Link-Belt sales representative 

for 92-page Data Book 2289 FARM MACHINE AUGERS 13.385 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices in All Principal 
Cities. Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; South Africa, Springs. 
Representatives Throughout the World. 
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More Profit 
with 
Less Down 


mine ||| 
ow */ Foro 


MECHANICS Roller Bearing UNIVERSAL JOINTS 
will give your trucks more road time and 
less shop time because MECHANICS JOINTS are 
specially designed with less parts and con- 
nections — for easy assembly and servicing — 
smooth running balance — maximum strength with 
less weight — and long, trouble-free, safe oper- 


MECHANICS JOINTS can be serviced without 
disturbing other attachments or altering original 
propeller shaft balance. Let MECHANICS engi- 
neers give your trucks or heavy duty machines 
these competitive advantages. 

MECHANICS UNIVERSAL JOINT DIVISION 


Borg-Warner 
2046 HARRISON AVE. ROCKFORD, ILLINOIS 


MECHANICS 
Roller Bearing 
UNIVERSAL 
JOINTS 


For Cars, Trucks, Tractors, Farm Implements, 
Road Machinery, Industrial Equipment, Aircraft 


| 
| 
| 
| 
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HAWTHORN-MELLODY FARMS DAIRY 
collects 45,000 pounds of 
fluid milk daily with 


Stainless Steel farm tanks 


@ Hawthorn-Mellody Farms Dairy, Whitewater, Wis., is another 
progressive dairy that has adopted the bulk milk handling system 
with outstanding results. a 
Using three Stainless Steel tank trucks, this processor receives Driver Spence Findlay checks the Stainless Steel measuring rod 
45,000 pounds of fluid milk from Stainless Steel bulk holding tanks poor erent apollo aoe tage ai 
on farms every day. Each truck calls at 15 farms and averages 80 
miles in 314 hours. Old-fashioned methods of milk handling brought 
in only 7,500 pounds from calls on 10 or 12 farms covering a dis- 
tance of 50 miles and taking 41% hours. 
Use of the bulk milk handling system also eliminates heavy lift- 
ing, together with much time-consuming cleaning and sterilizing. 
Bacteria count control is better, too, and weights and samples are 
taken before the truck leaves the producer’s farm. 
If you’d like more information on the bulk milk handling system, 
mail the coupon below. As a producer of Stainless Steel, we have 
worked closely with manufacturers of Stainless Steel tanks and 
have accumulated valuable information on this modern method of 
milk handling. We’re glad to make it available to you. 


HARMONY «4: 
DAIRY FARM 


Agricultural Extension Section 
United States Steel Corporation, Room 4252 
525 William Penn Place, Pittsburgh 30, Pa. 


Three Stainless Steel tanks like this unit manufactured by The Heil 
Co., Milwaukee, Wisconsin, pick up 45,000 pounds of fluid milk 
daily for Hawthorn-Mellody Farms Dairy at Whitewater, Wisconsin. 
Please send me free literature about farm bulk 
milk equipment. Send information to: 


UNITED STATES STEEL CORPORATION, PITTSBURGH - AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO - NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 


UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


Name 
Title 
Company 
Street 


City Zone State 


United States Steel is a steel producer, not a 
bulk milk equipment fabricator. Your request. 
therefore, will be sent to manufacturers who 
fabricate bulk milk equipment for farm use. 


U°S°S STAINLESS STEEL 


SHEETS - STRIP - PLATES ‘ f BARS - BILLETS + PIPE 
TUBES - WIRE . i SPECIAL SECTIONS 
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AUTO.-LITE 
TRANSPORT SPARK PLUGS 


Farmers get top performance from their trucks, 
tractors and heavy-duty equipment with this 
new plug because: 


EXTRA-BIG ELECTRODES—give extra miles 
of long, dependable service without constant 
regapping and cleaning. 


RUGGED CONSTRUCTION—telps withstand 


the heavy shocks and abuses from the most 
severe farm operation. 


AIRCRAFT TYPE INSULATOR —the finest ma- 
terial ever developed—resists high temperatures 
—plugs stay clean even under idling or other 
“cold engine” conditions. 


WIDEST HEAT RANGE—<cssures peak effi- 
ciency through widest range of operating con- 
ditions from heavy pull to light idling. 


ae 


—_— Original factory equipment on many leading 

AUTO.-LITE "STA-FUL”’ inakes of trucks and tractors. Remember, Auto- 
Lite i let k plug line. 
BATTERY FOR TRACTORS alee aaa 


Now available! A newly designed 
“Sta-ful” Battery especially built for 
tractors, light trucks and other off-the- 
road machinery. Auto-Lite ‘“Sta-ful” 
needs water only 1/3 as often in normal 
tractor use. New rugged case with- 
stands heavy shocks . . . Fibre-glass in- 
sulation gives longer life . .. extra 
liquid reserve protects battery plates 
to save customers time and worry. 
Auto-Lite is a complete battery line— 
specified as original equipment for 
many leading makes of cars, trucks 
and tractors. 


2 
ota? 


MAKES THE 
DIFFERENCE 


AUTO-LITE BULL’S EYE 
SEALED BEAM UNIT 


The new Auto-Lite Bull’s Eye Lamp 
concentrates the stray light into the 


LE main driving beam. Factory focused 
Auto-Lite is a complete line—featuring sensa- and sealed under 9000 pounds per 
tional new Neosheath Spark Plug Wire that square inch pressure, the new lamp 
keeps plugs dry, famous Flextrand Primary Wire will operate even when lens is cracked 
that is easier to install, Auto-Lite Battery Cable or broken. Original factory equip- 
with the new Power-Line Terminal that holds tight. ment on many leading makes of cars 
All three used as original factory equipment. and trucks. 
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mm... AUTO-LITE ELECTRICAL SYSTEMS 


‘l Coils, distributors, generators, starting motors, 
voltage regulators, and all other important parts 
of the electrical system are engineered by Auto- 
Lite to fit together and work together as a perfect 
team. Quality tested for unfailing dependability. 
Original factory equipment on many makes of 
cars, trucks and tractors. 


ELL the brand that farmers know . . . sell Auto-Lite. 

Millions of Auto-Lite original factory-equipped cars, 
trucks and tractors are impressive proof of the quality 
and dependability of Auto-Lite electrical equipment. To- 
day, Auto-Lite is the world’s largest independent manu- 
facturer of automotive electrical equipment. Look at the 
famous names of farm equipment manufacturers at the 
right who use one or more Auto-Lite products . . . and 
you'll know why “‘You’re always right with Auto-Lite.” 


THE ELECTRIC AUTO-LITE COMPANY 
Toledo 1, Ohio Toronto, Ontario 


American Terratrac 


ONE OR MORE AUTO-LITE 
ELECTRICAL UNITS ARE USED 
ON FARM EQUIPMENT 
MANUFACTURED BY 


Allis-Chalmers 
Earthmaster 
Centaur 


International 


Harvester 


Massey-Harris 


John Deere 
Gleaner 


Food Machinery 
Corporation 


Harris 
Willys-Overland 
Cockshutt Farm 


Equipment Limited 


Long 

Fate Root Heath 
Sheppard 

Custom 

Oliver 

J. 1. Case 
Intercontinental 
Love 
Minneapolis-Moline 


ak 


ae 


\ 
\ 


aoe BS 4 ME pO ae Lo ) SS 2 ee he ee HT, a Le Ce Mem ~S ee Soe laa es pe Fins ~ * se et eae 
a, ees EE er ne a LO eR LOE AEP” Ole SRN cal a TSE PUI Sh SERN SNOOP DE RE oMCT May ORIN? ANIC 5” ER EE IIE IES ELSES 
age ei een | i . . 
Bie pe ee ae i, » ote ek, SE ac Ag CR RRS ae Pie ME aaa u a Sa et ae q 
ah - Sa eeres |S +. . a ER oI eee Rea isp to apeeal  Aa ae s Be My > Agee Bae i 1 f 
a a . ca ee re = + ie Set Ls AR Sa Reg a a ; ; eer age: | ie 
; po: a 4 BL paki ea eee he, net sa aes a Behn er tae Bei tn, 2 ‘i . =. 4 =m pe Ae Wi 
fees es ere wie de : rec c ae ee ca Cay Ble gen am Rimes oer Pama 1 oe ci ‘ a | 4 he 
2 Sane . Sg a Bs? altioee, : i SaaS hy Re ip ayes Guerre Fe ns yt Segoe Bei 7c : : aad / 
oh RN eee i 
Sy | Aan 
i 
Coy eee 
ay ay 
eRe S pokes 
ela te i | a ae : 
ae Deca cctias casas * 
Re ta eats HOMES | TGs | aah 3 ea aN Sa 
cae ; . Riau saa ied i 28 Se, eee 
oe peo € a F -* ‘ = | . ND an oT e 
Det hed ene Fagot A f ee pal Hl en eee . 
pei lee og  —_—aase To ee oe ee ee ’ 
Bc ah Ba ‘i fe 2 SBR ne tie: ee omer AR ; 
» Ear seenconed ™ j eet Be a. Sahat 6 Ae mr EN He Oe aa . 
Cea cae ‘oe 2. ™..™* ae ee pera 
“ieee eras -. é ' = ay = 
a eo eae et i Ca 
- aes eae a > 4 
ete bers els aisle ol oo 
Lg eine: . i~ — 
Se es ‘ d ry . 
+ SS a eels po | 2 ‘i _ ’ 
Be ier te) aa : 
Seen tice im 
Beige city, r 
Bee a AE ~ Se 
Tae Ne tts ks. 4 5 
Me baratoeh et - { 7 
Se 78 é “ 
eG oe gees. 4 a 
Bh pray "a 
CO meee er 7 
Rat itr 
eae é 
i cee 
ape ao 
Beers 8s oie 
Bo te 
Sol ee gee 
Aer ae 
ae. Pe 
i ee aba 
te Mrs ee 
es eee aA | 
fe 2 “nee 
ES 
Pt ea ny 
4 ee 
erage Bi 
Gar eae" 
ie? nes 
RE 
ae 2 
SP ee : 
ch ae Pe ee ae ee em ee Re ee ee a alse aad te dk et aon 
ee ee ta Be ist Pate peat semen EN cee Mite, 5 ; Gee waren : . 
Wee oe ‘ag Sires 35 - es en : OS aR a) 50 eget ciel a ie : tke : 
aan : ae cA. ‘i ” Da RCN TA gis eee a mee : a } 
eae a g fe ee 3 a ge ee ee ate ies ae beat PR Bch 
Bae ; ie me Bie gal a ere ae eae. fet eee eee oo Sesh PCa = = 
Huo bo. ze i . er eck fe , pie " 
Reeth, 3 : e : j ag ; 5 
Bes ins ben & se : Abs c: ; 
Seated ‘yA Bit eS ex 
Sie, f ae, a 
am ea ge. ot 5 i ieaaaiea t seg 
area XS ¢: 7 t ioe A recy Ate He sag At on 
Bao Va ‘ Bis: aa 4 A). oe 
wae a f lbs a : , am. 
eae 3 ; 4 Eee : 
ae a Se 7 z : ; cM 5 5 
eae P % = Y “ 
— es ; Bee et ; ; a as vi Sane 34 ae 
eae 4 ‘ Bee gs) i ; Leta ie a bites : me 
pea ; ee E aie : : vas ; : a be y 
Ke eee “ si F Bae : 3 te : i aes MS, ay 
So ae fe : ae : a % J * : 
on es jes : be ‘ : ; ' a 
oe. ae es ee: 
ee ee, ‘ Be one - E Be es ; 
Be pie eee ete Se fa si Qe Orns ; ‘ ae, {oe ; ; 
mi i {eee an Ps Ma Oe a RN Re : 7 ; 
a ce § AES De ore ie a Rey gh Ee eee Ai Fg a tas amg) . 
une Sa : eee ae ie Fe ale y Ee re tet ee ee - _ 
oo ee tie aes = 2 pi Re ey See hone re ee age. ae, ce : : me 
ieee | er Se eee RE ere se ree, eS Le cM bch to tee 45 5 : 
ree i 3 . 
een eg 2h 
Meat 
“Siege a ‘ 
‘3 peed ot 
eu uReNe « 
Bart. sees : 
1 Es ; 
Elis Saar | 
Wet CRE, | 
Fie a . ae 
se, 
Bee ger 
be oa Po j 
st! eave 
a. eS an 
Be tae ; 
2 age > 
"TSsigedines 22)" 
Bye 
Wiles, , t q 
yk es ip a ee 
ay 3 7 
pe ae E % 
Be ae : ; 4 
Ea br 
Sag, 3 ‘ 
= Pes a i d ‘ ; 
Sa ee an 72, Coes 4 
Bae © eget 1 a Ppa eS: | 
Tee sips eating tee ; La) eee ag . 
ee SSeS es Pic 4 BON a? 
Be gach) EN, AL eerie 5 
eCUN ‘ vata Sosa F aes >: ek A f 
gee ea : : S55 ; sacle ic te ee 
Asia oarap ae ae ial lp ACAI eat 4 
Pel ao ga gi tg ee a ‘eat 
tae pie Nee = Bea 
ie 30 sy : EARS. ae = ENT | is ss ic 4 
et , P NM ie go eee aad : 
BP. ane 4 Ee a, ae pee he ba | 
Bit seed : ea | 
boda ah es ag ; pane Ao | 
ti eee 
es Ae 4 
est tf 
eo ea : 
ia AGRICULTURAL ENGINEERING for February 1954 63 
ot en 
ee 
ae 
Bry at 
aoe 
er Mie ee Oe ee oe epee need See ae emer eee wee 3 oo) = bs oe 
a Steg ye eee ce Te an el ; Toy ee eae <a Se . 
Ay a : ee nn CAF SA gar” = RL eS RC A 5, pie eae Fuk ED as ae oN 
pes : ays ¢ am gO Spe eae Raimi aed bt Stree yy (yea 2 ky Nae fees Sa. Bie Wee ‘ : 3 4 
34 Seam - ry ce ig mn MENARD 0x3 1 i es yg mae Ste 77 ra ia Bae ee § 4 
Bo Cae Na rome Bie beams ete TS 0 ae ee nee 3 ae tek a ong i i : 
7 fs zs ere | eee mete eas Mam ketone pes Oe ee Wo) eS anaes ices te ; 
a, = a : ie ee ee an ee Omer ye ae Hp ok HS 2 o uy & a ‘ 
hr SMe Si 4a — * EYE A LS coe ee Pee es ho Ee cag oe 5 RR oe Soe pie i al . , ka 


WE FIND WITH RADIATORS, T00,. 
IT PAYS TO 


Radiator shaking machines are another 
Young pioneering development. Inset 
shows a machine used early in the Com- 
pany's history. Modern Young vibration 
machines have assisted in the develop- 
ment of the strongest radiator structure 
known. 


Daily poundings from rough, broken terrain, high speeds, big loads, and high and low tempera- 
tures are a few of the stresses and strains Young Radiators must withstand. Young Radiators have 
been designed to take “in their stride” such torsional stress and sudden shifts of mass. These 
unusually rugged, high-strength Radiators were developed, in part, from Young laboratory shaking 
machines capable of duplicating the most rigorous conditions imaginable. Test Radiators filled 
with water, and pressure-capped at 8-10 psi, are vibrated up to 1600 cycles per minute! From such 
tests have come Young-engineered vibration control mountings, restraining core side baffles, corner 
web reinforcing and many other stiffening structures that add extra life to the unit. Write today 
for further details on Young Radiators for improved heat transfer; there is no obligation. 


Heat Transfer Products for Automo- Be ‘ : ee, is i Heating, Cooling, Air Conditioning 
tive, Agricultural, Industrial, Gas ; Bee pa Products for Home and Industry. 
and Diesel Engine Application. : i 


YOUNG RADIATOR COMPANY 


LFS 


Shell and Tube Automotive and Unit Convector “YAC"' Air Heating and “"HC"’ Cooling and 
Heat Exchangers Industrial Radiators Heaters Radiators Conditioners Cooling Coils Condensing Units 
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lew Morse Clutches 


to help solve your design problems 


MORSE Torque-Limiting CLUTCH 


This new, compact, Morse slip-type friction clutch gives you 
positive protection against overloads on machine drives. 


In operation, the clutch’s rotating member breaks away from the discs 
at the overload setting. Clutch rotating member slips until overload 
condition is corrected; then mechanism automatically resets itself. The 
usual troubles of locating and inserting shear pins are completely elimi- 
nated, 

Available from stock in diameters from 3” to 10”, the Morse Torque- 
Limiting Clutches provide maximum ratings from 20 through 628 ft.-lbs. 
Special adaptations can be furnished in production quantities to fit your 
applications. For details or application recommendations, please check 
coupon. 


MORSE Full-Complement Backstop CLUTCH 


PREVENTS REVERSE SHAFT ROTATION. This new, 
extremely compact backstop clutch will instantly stop reverse shaft 
rotation. Typical use: to prevent rollback of conveyor or feed mechanism. 
SIMPLE, EASILY INSTALLED. The components of this new Morse- 


designed clutch are few: a full complement of keystoned cams, two ex- 


panding-type garter springs, an outer race and two retainer rings. Your 
shaft acts as the inner race. The clutch is shipped in a single, self-contained 
unit; it’s prelubricated, ready for immediate installation. 


The Morse Full-Complement Backstop Clutch fits housing bores of 
common sizes of standard 200-series ball bearings (it’s as adaptable to 
your equipment as a ball bearing). It’s available in seven sizes for shafts 
measuring from .650” to 2.209", Capacities from 30-500 ft.-lbs. Also 
adaptable to indexing and overrunning applications at lower capacity 
ratings. Check coupon below for more information. 


. SSS SS SS SS 8 SS = 4 
‘ | MORSE CHAIN COMPANY, 7601 Central Avenue, Detroit 10, Michigan | 
; | Please send me detailed information on the following Morse Clutches: | 
; . Morse Torque-Limiting Clutch Morse Full-Complement Backstop Clutch 
| Send to | 
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Need compact bearings for long service? 


here’s how leading makers of small gasoline engines 
get them with NEEDLE BEARINGS 


America’s best known manufacturers of small gasoline engines 
specify Torrington Needle Bearings because of their compact- 
ness, high capacity and long maintenance-free operation. 

Needle Bearings have been performance-proved in every type 
of small two-cycle and four-cycle engine such as those on power 
mowers, generators, chain saws, materials handling equipment, 
pumps, compressors and many other types of equipment. 

As main bearings on crankshafts, on connecting rods at 
crankpin and wristpin ends, on reduction units, governing 
mechanisms, crankshaft counter-balances and camshafts, Needle 
Bearings, compact in size themselves, contribute toward keeping 
engine size and resulting weight down. Simultaneously, their 
ability to retain lubricants for long periods boosts power output 
and prolongs engine life. 

Torrington Needle Bearings have become ‘“‘standard equip- 
ment” throughout industry since their introduction nearly 
twenty years ago. Wherever high capacity is needed in small 
space, Needle Bearings can offer superior performance. 

The Needle Bearing may be the solution to your anti-friction 
problems. Why not let our engineers help you find out? 


THE TORRINGTON COMPANY 
Torrington, Conn. . South Bend 21, Ind. 
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Trade-marks of leading manufacturers of small gasoline engines who use Needle Bearings. 
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Among the first 10 major interests of engineers 
as recently surveyed by “Machine Design” are: 


REDUCED COSTS-~—The greater use of Dia- 
mond Roller Chains for power transfer from power 
source and from shaft to shaft simplifies design. 
Shafts can be located where most economical from 
the structural standpoint. 


DECREASED MAINTENANCE~— Because of 
the long-life dependability and inherent elasticity 
of Diamond Chains, maintenance work is reduced. 
Since there is no slip or stretch, adjustments are 
not required. 


GREATER PRECISION~— Speed ratios are 
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maintained because Roller Chains are as positive 
as gears. 


WEIGHT REDUCTION —Gear trains which 
add their weight and that of extra shafts and 
bushings are not present when the drives are 
Diamond Roller Chains. They are light in relation 
to power transmission capacities and tensile 
strengths. 


HIGHER SPEEDS—Diamond Roller Chain ap- 
plications include drives up to 5000 h.p. and at 
speeds up to 10,000 r.p.m. 


7 Design and manufacturing éonlens connected with 
leading machinery and equipment makers have had many 
years of long-life performance proof fo back up their wide 
use of Diamond Roller Chains ... The experienced Diamond 
engineering staff is ot all times ready to make time-saving, 
practical recommendations. Catalog 709 mailed on request. 


DIAMOND CHAIN COMPANY, Inc. 
Dept. 616, 402 Kentucky Avenue, Indianapolis 7, Indiana 


Offices and Distributors in All Principal Cities 


Please refer to the classified section of your local 
telephone directory under the heading CHAINS or CHAINS-ROLLER 
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An A-W Grader Can Make Your Plans 


The task is great ... the incent've tremendous 
... the goal can be reached if sights are set high! Constructing terrace outlets 


But not with LITTLE plans. LITTLE plans, however good in themselves, — ae 
will not get complete land-use patterns on the hundreds of thousands of 
farms and ranches that need them badly, until too late. LITTLE plans on in- 
dividual farms will not solve the problems of watersheds, large and small. 
With an inspiring record of cooperative achievement to their everlast- 


ing credit, landowners, technicians and educators can give America TOTAL Let ~..., 
2 fp Ae, 
Tes 3 i. a “. = lh ie. 
Sd et. af shaw. See. lb 


CONSERVATION one of these years. But not with LITTLE plans. 
Cutting ditches 
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Spreading spoil banks Shaping waterways 
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Road Rollers « Hydraulic Cranes -e en 
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HE Thompson hydraulic 
pump, used to actuate tractor 
implements, features pressure 
loaded end plates which compen- 
sate for wear ... resulting in longer 
service life. This farm implement 
pump has a high discharge pres- 
sure (1200 P.S.I.) and high volu- 
metric and over-all efficiencies. 
Whether it’s a farm implement 
pump or a power steering pump, 
you can depend on Thompson for 
precision-engineered pump per- 
formance. 
Techniques and skills, gained 
in manufacturing complex items 


... many with the closest toler- 
ances...areapplied to Thompson 
pumps, assuring maximum per- 
formance and dependability. 

In addition to pumps for farm 
use and power steering, Thomp- 
son’s Special Products Division 
also precision- manufactures in- 
dustrial pumps. Thompson's 
skilled, experienced engineers 
will be glad to work with you to 
design pumps for your specific 
application. Write, wire or phone 
Special Products Division, Thomp- 
son Products, Inc., 2196 Clark- 
wood Road, Cleveland 3, Ohio. 
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approved for all drives 
on John Deere No. 55 Combine 


Dayton V-Belts exceed high standards of performance required 
by self-propelled unit in rigorous laboratory tests. 


In approving Dayton agricultural V-Belts for its No. 55 Typical of the exacting tests used is the cycle run, 
Combine, the John Deere testing laboratory went all-out shown on the opposite page, which sets up terrific shocks 
to subject the V-Belts to the most intensive work-out. and snaps and produces a powerful back-lash that belts 
It’s all part of a continuous testing program designed to must absorb. A second example of this test is the ‘full 
guarantee the highest standards of quality and _per- slug,’’ peak load in which the drive load is steadily in- 
formance in all component parts used by John Deere in creased in horsepower. The demands of this test are such 
the manufacture of its complete line of farm equipment. that only specially engineered V-Belts of highest quality 
Three years of simulated field service on an accelerated can pass successfully. 
basis were duplicated in the laboratory and applied to the And these are just the first in the series of qualifying 
belts. Test results clearly established the ability of tests devised by John Deere engineers to maintain their 
Dayton V-Belts to “‘take it’. . . to deliver power under standards of quality and performance. The lab tests 
the most adverse conditions of field operation. enumerated are principally designed to grant temporary 
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In operation for over two years, this John Deere No. 55 Combine is one of the finest on the market today. 
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fImplement and laboratory photos courtesy of John Deere, Moline, III. 


approval to component part suppliers. After Dayton 
V-Belts successfully completed the pilot tests and estab- 
lished unqualified endurance and effectiveness, a second 
phase of testing was carried out. 

A selected group of V-Belts, taken from each produc- 
tion lot, were given the qualifying trials. Each belt, 
without exception, had to meet the same high requite- 
ments placed upon the pilot models in order to obtain 
final approval for use on John Deere equipment. 

Throughout the entire test program, Dayton V-Belts 
performed satisfactorily. More remarkable, in many 
cases ‘Dayton production belts’’ surpassed the records set 
by the Dayton test belts in the temporary approval stage. 

Now, a// drives on the No. 55 Combine are approved 
for Dayton V-Belts . . . from the key propulsion drive, 
shown above, to the all-important back side idler drive. 

The approval of Dayton V-Belts for the No. 55 Com- 


Agricultural Double Cog 
Belt,* cross section 


Agricultural B.S.I.* (Back 
Side Idler) cross section 


© D. R. 1954 
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Main Key Propulsion type drive equipped with Day- Dayton Double Angle Belt and Day- The “‘heart’’ of the Selective Ground Control 
ton V-Belts is tested in John Deere laboratory at ton B.S.1.* (Back Side Idler) on No. Speed Control. Upper sheave is attached to end 
Moline, Illinois. Full slug load is given belt drive to 55 shows back-breaking bends that of crankshaft. Double sheave on swing frame 
test ability to withstand shock, snap and back lash. require maximum endurance in belts. _ varies speed and transmits power to lower sheave. 


Hydraulic cylinder controls drive. Dayton V-Belt 
drive permits combining at a wide range ot speeds. 


bine is a tribute to the cooperative effort of John Deere 
and Dayton Field Engineers. Working together, they 
have developed, tested, proved, and adapted a source of 
power transmission for a farm implement. One that is 
dependable and economical yet capable of meeting the 
heaviest requirements of this versatile harvester. Dayton 
V-Belts have contributed immeasurably, in this way, to 
the improved performance of self-propelled combines as 
well as other types of V-Belt driven Farm Equipment. 
This same field and laboratory assistance is available 

to you to help solve your V-Belt power transmission 
problems and guarantee dependable, low cost operation 
for your every equipment need. 

Just write direct to: 

Dayton Rubber Co., Dept. 401 

Agricultural Original Equipment Division 

1500 S. Western Ave., Chicago, Illinois 


a 


Double Angle V-Belt 
cross section 


Agricultural V-Belt 
cross section 


Dayton hulobex 


Since /905 
First in Agricultural V-Belts "T..A. 


Agricultural Sales Engineers in Chicago, Moline, New York, San Francisco, Cincinnati and St. Louis 


Fe 


> ts ate Ac — oS ae ae” een Set ee Re ea | i aa ak 
ok .. ] ae A 1S eae a Ps me 
; : as “ pA soa 1 Sc oar ee ; “5 (ae > SEMI Bea ah Me 
eee 7 Bet cit, “y i Bie eee em it ee ix ig : 
ee ae ue | pte ty ep Oe aie i a 2 eal 2 
MODS A apa = er ee : ate ee Ce eR AR I a a oe | : 
ae a er ae Ss 2. 300 2) Ke nae: PaPeeSen ee reer toca | Core ge a Spee Elie 
‘igs are 
eas | 
eee ae 
“Wapeeeec ee 
eee 4 
Ree: cae a ae Sea x . , 2 ‘ = . . 
gee eS 3 ae — Ce ee BA wi af 2 ig ~<a 
 ix—z= —— te: oe igi Sey ae _~ * ae ecole i . 
es = ee sa hy oan Oi me mE ag (es ee Vi rr ‘ Fy : 2 ST Be 
ye i : e : ae ) : 3 ‘ wap < pe r a 4. ‘ 
PO . - ‘ aoe a é a ee x a a a é ; i 
ees ~Gigy yt — 7 if — ee a e ee ee ”“ art ae ie rN , 
as: nme Sp mH ee) | ee a % a ae ‘= a 
ie NO eae an ore + Ey. bs . Pr, Bet sk. = mk, Ss ee 7 
FE , =f ———— ely Be. = as 7 ' 
ne ee i n ; a + uh 3 : J ae (ar is 7 Sie spines ; ae * ‘ Ce hie 
ie te Se 7 ae ‘ oe ier 5 ead ae Be. ae ae 4 : eae | 7 
Saga a ee oad ~_ * ! ayy Re a ees J ad cd f . Bos — ~~ 1 
ee i s- |) iy — — A 
| ae “Ve 4a Ei @ . a 4 | : sii gs \ 
SMe eo oe LA ah " ft ‘ a q . s oat <3 | | ie ii oe a | 
ee Js ¥ og “ 2 eee i ‘. id — so a .-3 4 
Rey ses ese Ow 17 (ol Z _ { j led @ ‘on : aad a y ms ‘ lento L ‘ ® q 
peer eth e > f! ex uy Rad . i eae i : - q “s ‘ 
BE a > _ x Se Sada 22 tee 4 _ ‘ eS ' y a 1 : ee ~ ei . 4 
See ya P ES oa e a Tite pes f, i ~~ * * > mie edge £ a \\ 2 ae B | y 
aes =e) a > ea ~ Ne A Mee by — ae ; mr rae -_ \ —_ \ 
es 3 ub ige ; f4 x (oe ae. AY a4 , . £ me “Ea. 7, Ve | 
Patel ae en - ? ‘ 7 Edee i me’ tee Set : f ;  ~ - <3 
ae 3 a —_— ' we. | Sia 7 tae 5 ie 
ate a cera : sa . 0. tee c2 aa ie a - ff ' ‘y bot ; . | 
Ar ‘ae we :!lUCCE OD ee -. - 1 ow “het 
age Res “ee 4 , Se 5 ae eae Sy « ‘, ™ / he _" SN ~ , , 
ria 3 i 4 ae ot Oe SN 3 GS emg . SS = . ' 
tne ae cate d Sf, 4 a. : 3 # a = ¥ my ae =. Pohl Fa ‘ “si ie : } } 
oe ue «. r i BR, 8 oa 5 é a ae NG ; Nh, “Ss he 7 
Bar te, - ye : pad ie zy ne: > = Pa - eas pot Vor : 
"eee ee ‘ i ae i) ig we ae i am a te ' . 
eee o : at |. i x a ic - _ eg i te be . 
a eis: ay oa we” : Fh I es . Bo} ae a \ ee. ta “es 3 
ie a ete : ae oe : | =. -~s * . gs . The by 
eee | oe eae ie Sok i eal — se ~ “a xs oe ' ~~” a a ce " | 
oe S ue ee ok Bae ses © Be a oN sia eee ea ee me es a, a ¥ aa a 7 . | ' a 4 1, | 
hae eae x 
sae ea 
TEES 2 Min ene 
tl te ete Nd 
ae Ri sie 
eee de 
Rect eed | 
BM Se Ne 
Be oh 
ae: eC 
ee = Saas 
es sl 
edie 2 pa 
eae 3: 
et og 
Rte tae 
peed ae) es 
Bath. aoe 
ee 
Te Sow pe 
as 
Ree ia 
ae peti 
b 0 = Af a 
Sepa 
‘2 Se SLee War 
ee ts a sr 
‘plese pico 
et al ye ar a 
ee a 
eee 
cee 
ere 
a ae | 
ae is 
a tes 
i, 
Be. ee 
be, See 
aaa 
Smee 2) ts : 
a Sees | 
Pe) | ae 3 
as i a ‘ 
Bc ice 
ee, 
Pra tial 4 ee ae 
2 ae Vere Se 
| ERB EES 
salen 
Be am 
aaa. 
SOT es 
ee 
Bee ae 
i ae 2s ale bs SC ae ei ae es KEES! IE - 
. 3 eaom MY) ss ee. aS ee = Ee ? ‘ee _ 
Se: a oe ; 7 pe j e ‘ d z 
a see . a a , | passa FW ~—— ’ 
SBS Rah xy oo erg f eo SS ae. ae f ; 
eps heen ——————— aoe jee ne Seas pe Sone | ican. a > Pa 
pa Se Oe at 3 ee “ - Eke ee200/4 a ai et i . ] 
a i a. Ss 2 ie _ s y a ee ik oe , 
ire pry: ae: Be oe Seseee p ee als y q 
. a eo) ‘a anata aie on a 9 pai vis Pies: Reedy 4 4 a ; 
: gy . K Wee fae gS Seng > eee " « Rf ee Hy ba ' y i 
oa Ba Pe eae Ss ee a i ‘ube cf eae net ees f fa | 
a —— peep eeeeeeseessesy a _) ‘ ye , Vf) aes : et j 
=> ae erat. F Bnet os OS , See a i 
- ee gies ow Pasay Riise teas _ aes ae SSESTSTIIIT, ‘ * SSRZ , 
i fae » iia me aad Bier is Ee ae i Oo amas y 3 P 
ay eer oe eee ier Ses See as Sa, i oan , 
2 cea - r ‘ 
Fei 65 
a) Meee" 
ice a | | | | 
mappa 
Pik ees | | 
Se 
Near Celeans 
ea 
ces 
Be is, oe 
eer 
Sot) 
> ie Ce 
ihe 
eres. 
en ee a : 
ts 4 
ees eee | 
Sandee 
ae 
a SS ha ie a ' | 
as ea << Oe ee — 7 ee aa ee -_ = : - | 7 
oo a bs nO) _ —_— , , 
. a ee Dene ee yo oy ee ee aS : ipa Leesa ye, 
ati de Bo ae eee te oe ae ee ade aie 7)! eal eae eae ¢ Mc 


For 25 years Bendix has specialized in building brakes for 
the automotive industry. In that period of time the Bendix 
Products Division at South Bend has built more than 90 
million brakes for passenger cars, trucks and farm tractors. 


These are reasons why tractor manufacturers—as well as 
passenger car and truck manufacturers—look to Bendix 
as brake headquarters. 


Bendix Brakes for farm tractors are specifically designed 
for the exacting needs of this class of service, combining 
rugged, dependable and smooth action with low cost. 
That’s why Bendix Brakes are the logical choice for the 
modern tractor. 


The Bendix heavy-duty farm tractor brake 
has powerful and positive holding action in 
both forward and reverse. Rugged design 
assures uniform performance day after day, Let Bendix* farm tractor brake engineers help you solve 
under the most severe field and road work. your brake problems. Write for detailed information. 


BENDIX: ovision SOUTH BEND Senex 


AVIATION CORPORATION 
EXPORT SALES: 
Bendix International Division, 205 East 42nd St., New York 17, N.Y. * Canadian Sales: Bendix-Eclipse of Canada, Ltd., Windsor, Ontario, Canada 
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For feed grinding implements 


_ 


Universal Joints and ™ 


Drive Lines 


PASS ALL TESTS WITH FLYING 


Lundell Hay Chopper 
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Before Blood Brothers Drive Lines were 
furnished by these leading manufacturers of 
choppers, hammer mills, burr mills and corn 
shellers, you can be sure they were thoroughly 
field tested by our customers’ engineers — and 
user-tested by farmers. 


That they passed all tests with flying colors is 
obvious. And they should — for they’re ex- 
pertly engineered and ruggedly built to give 
shock-resistant, long-wearing dependability. 
Blood Brothers’ customers — and your cus- 


tomers — have learned to count on that for 
sure! 


Most popular for these implements are Blood 
Brothers’ Series 35N, L14N, L12N and 1FR 
Joints. May we arrange a test for these — or 
other joint models — on implements you're 
planning to market? 


For farm implements, more Blood Brothers 
J t 
Universal Joints are used than all other 


makes combined. 


COLORS! 


THESE MAKERS OF CORN 
SHELLERS, BURR MILLS 

OR HAMMER MILLS SUPPLY 
BLOOD BROTHERS U-JOINTS: 
Cc. 5S. Bell: Go. 

N. P. Bowsher Co., Inc. 
The Cobey Corporation 

Fox River Tractor Co. 

Gehl Bros. Manufacturing Co. 
King & Hamilton Co. 
Knoedler Manufacturers, Inc. 
The Letz Mfg. Company 
Lundell Manufacturing Co. 
Minneapolis-Moline Co. 
Mooers Manufacturing Co 
Papec Machine Co. 

Red Cross Mfg. Co. 
Scottdel, Inc. 

Smalley Mfg. Co. 

Speedmill Manufacturing Co. 
Viking Manufacturing Co. 
Western Land Roller Co. 


Wetmore Pulverizer & 
Machinery Co. 


Knoedler Burr Mill Western Land Roller Grinder 


BLOOD BROTHERS machine division 


Rockwell Spring and Axle Company 
ALLEGAN, MICHIGAN 
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Farm buildings made of steel can take a good share 
of the dirty work off the farmer’s hands. 


Fire-safe steel buildings can be put close together, 
with covered areaways between buildings to keep mud 
and rain away from the farmer’s chore route. This compact 
layout also saves him miles of walking. 


Steel buildings save time-consuming, non-productive 
maintenance work. They’re rat-proof and weathertight. 
When they're made of Armco ZINCGRIP — steel with a 


ARMCO STEEL CORPORATION 


MIDDLETOWN, OHIO 


THE ARMCO INTERNATIONAL CORPORATION, WORLD-WIDE 


Who does 


the dirty work 


around the farm? 


special protective zinc coating — they resist rust and stay 
attractive for many years. 


A farmer can put up his own steel buildings with ordi- 
nary tools. As needs change, these buildings can be re- 
arranged or relocated to keep his layout efficient. 


There are many Armco Special-Purpose Steels designed 
to give farmers better service in the equipment they buy. 
The Armco triangle trademark is always assurance of 


extra steel value. 
pRMCO 
V/, 
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The better rims 


for your implements... 


AMF CLEVE-WELD RIMS 


i ee 


EF RM a I oe Se Le 


CLEVE-WELD Protecto-Tire Rims are rug- more cubic inches of air space and improves 
ged, yet light. Their superior strength is a tire stability and tire life. Tapered beads on 
result of correct design, exacting metallurgical both sides of the rim cause the tire to mate 
control and more than 40 years of specialized firmly with the rim, preventing slippage. 


production know-how. In addition to rims, Cleve-Weld can save you 
Used on original equipment by most leading money on production runs of other rolled-and- 
manufacturers of trac- welded steel circular parts, such as bands, 


tors, trucks and farm rings, gear blanks and special weldments. 
implements, Cleve-Weld Whatever your requirements, you'll do well to 
Rims are strongest where get Cleve-Weld’s prices and catalog. For 
the strains and stresses quotation, forward accurate sketches and 
are most severe. Their full specifications. Please be sure to state probable 
wide-base design allows quantities required. 


THE CLEVELAND WELDING COMPANY 
West 117th St. and Berea Road, Cleveland 7, Ohio 


A Subsidiary of 
AMERICAN MACHINE & FOUNDRY COMPANY, New York 


pro ducts 


ARE BETTER... by Cesign 
AMERICAN MACHINE & FounDRY COMPANY 
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Economical pulley-bearing combination 
cuts assembly time and service problems 


This revolutionary BCA package unit originally was designed as a chain- 
tightener on hay balers. It is adaptable to many agricultural applications 
including combines, forage harvesters, grain elevators, corn pickers and 


cotton pickers. The design of sheaves can be varied for use with flat 
belts, V-belts, or chains. 


Installation problems are simplified because BCA Idler Pulley Assemblies 
provide both a pulley and a bearing in a single unit. The bearing requires 
no additional lubrication and is effectively sealed against dust and grit. 
The simple, rugged construction of the unit eliminates entirely field-servicing. 


This is an example of how BCA engineering cooperation and design 
assistance helps solve problems involving ball bearings. It will be to your 
advantage to bring your problems to us. 
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are Your Common Goal... 


PORTABLE SPRINKLER IRRIGATION 


b METH 


Is One Of The Ways To Achieve This Goal 


Both you, and your local farm equipment dealer 
want to improve farming methods in your com- 
munity. One of the best ways to reach this goal is 
by planned production with portable sprinkler 
irrigation. Earlier crops and an extended growing 
season mean more plantings... ready for market 
as planned because with portable sprinkler irri- 
gation moisture is available precisely when needed 
to germinate seeds and encourage growth. Im- 
proved crop quality, increased yields and protec- 
tion against dry spells are some of the other 
advantages of portable sprinkler irrigation you can 
point out to farmers. 


COMBINE YOUR TALENTS 


Your agricultural knowledge is invaluable in ad- 
vising farmers on the best sprinkler irrigation 


practices to meet their needs. And, the experience 
of your local farm equipment dealer who sells 
Reynolds Aluminum Irrigation Pipe can be put to 
advantage, too, in designing a portable sprinkler 
irrigation system that meets the specific require- 
ments of the farmers you advise. 


ACHIEVE YOUR GOAL 


Remember—when you work with a dealer who 
handles Reynolds Aluminum Irrigation Pipe, you 
work with a man who sells a quality product.Strong, 
light-weight, rustproof Reynolds Aluminum Irriga- 
tion Pipe is the /ifeline of a reliable portable sprinkler 
irrigation system. Cooperating, you can achieve 
your common goal —planned production . . . a more 
profitable farming method for the forward-looking 
farmers in your community. 


& Gee i = oh oe se se ge es 
i : 

f 
rs 


: 
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Reynolds Metals Company, 2588 South Third Street 
Louisville 1, Kentucky 


Write for your copy of this free 
booklet on portable sprinkler ir- 


Please send “More Income Per Acre,” your new illustrated booklet on the 


ligation sydoms application and advantages of portable sprinkler irrigation. 


Nome __ 


2: o eae " 


Member of 
SPRINKLER IRRIGATION 
ASSOCIATION 


Town_ Se 
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MAKES THE DIFFERENCE 


To the naked eye, the notches in this great Ingersoll 
Dura-Notch Disc look little different from those in any 
other cut-out disc. But they’re actually so different they’re 


revolutionary! 


That’s because these notches are made by a new and exclusive 
Ingersoll method* that assures far greater toughness and 
strength throughout the entire curve of the notch. 

There is absolutely no grinding of the notch—so the danger 

of grinding cracks, which might cause weakness in the 


notch, is completely eliminated! 


Toughest Cut-Out Discs Made! 


t 
Result: terrific resistance to the impact and shock of 


unusually tough tillage jobs. In recent impact tests, for 
example, Dura-Notch Discs withstood up to 100 blows of a 
200-pound hammer dropped 40 inches—without failure! 
In the same series of tests, every ground-notch disc tested 
(made of the same analysis steel) broke or cracked beyond 
use after only 1 to 10 such blows. 


Such remarkable results prove the superior toughness of 
Dura-Notch Discs. So when the tillage job calls for cut-out 
discs, be sure to specify Ingersoll Dura-Notch. They’re 
made better — to last longer. 


pending 


Ingerso 
> 


Specialists in tillage steels— 
world's largest manufacturer of discs 


Allis-Chalmers new WD-45 
tractor and No. 40 disc 
harrow equipped with 
Ingersoll Dura- 

Notch Discs 


‘ 310 South Michigan Ave., Chicago 4, Illinois 
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NGINEERS should need no argument to convince them 
that the science of mechanics is as necessary with 
tractors and implements as in the design of bridges, 

ships, airplanes and countless items of machinery and equip- 

ment. Unfortunately, however, mechanics can be improperly 
used, with the result that a wrong conclusion is reached. 

This discussion is intended to be constructive, but it seems 

necessary to point out mistakes that are easily made and that 

have to some extent become part of our literature and thinking. 


SIDEDRAFT 

The first item needing attention is the careless use of the 
word “‘sidedraft’’. This word has been with us for decades 
but few have ever defined exactly what they meant by the 
word. Confusion is sure to ensue if technical words do aot 
have a clear meaning. Outside of our own comments on it, 
the author can recall only two printed definitions of it that 
were perfectly clear as to what was meant. One of these 
definitions is: ‘“Sidedraft in an outfit is the crease in the 


This paper was presented at the winter meeting of the American 
Society of Agricultural Engineers at Chicago, IIl., December, 1953, 
as a contribution of the Power and Machinery Division. 

The author — A. W. CLypE — is professor of agricultural engi- 
neering, Pennsylvania State College. 
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resistance of a load (due to the point of attachment of the 
prime mover to the load being at one side of the true line of 
draft)...” (italics supplied). Note that this definition calls 
for an increase in resistance. But if a plow is pulled with a 
force angled to the right, a decrease in resistance usually 
occurs. This prompts the question as to whether this situa- 
tion gives negative sidedraft. The definition does not include 
all that has been included in sidedraft and probably few will 
defend it. The second definition is a newer one. It is: “Side- 
draft is the horizontal component of pull perpendicular to the 
direction of travel.’’ This is doubtless a better definition than 
the first one, but it does not include the effect of an offset pull. 

Sidedraft in the past has been used indiscriminately for 
three things, viz: 

e An angled pull (as seen from above) 

¢ An offset pull (as seen from above) 

¢ A combination of the above. 
These conditions give unlike effects; hence one word cannot 
cover them. 

Fig. 1(a) shows a typical tractor exerting an angled pull. 
It is here assumed that the differential is dividing the torque 
equally between the two drivewheels, with resulting equal 
tractive effort. The two soil forces on the wheels are com- 
bined into one force K. The pull passes through CP but 
makes some angle with the direction of travel. The ground, 
therefore, must furnish a side force § to the drivewheels to 
maintain equilibrium. In this connection it should be noted 
that CP may shift from the half-way point shown. The 
Pennsylvania Agricultural Experiment Station* has evidence 
that, if the right wheel, for example, is slipping less than the 
left (and hence turning more slowly), CP will move to the 
right. This is believed to be due to friction in the differential. 


*Clyde, A. W.: Shifting the Center of Pull of a Tractor. AGri- 
CULTURAL ENGINEERING 28 : 11-13, January, 1947. 
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Fig. 1(b) shows an offset pull. Side forces must here be 
supplied to both front and rear wheels to furnish a torque to 
oppose the couple from the pull and K, the tractive force 
from the earth. 

In view of the vagueness of the word “‘sidedraft’’ and 
the lack of a good definition for it, the author urges that we 
drop the word entirely and say exactly what we mean. The 
terms “angled pull” and “offset pull” are suggested as much 
better. With respect to a trailing tool or vehicle, the pull can 
be offset from H only if side forces in both directions can be 
secured to give the required couple. That condition is prac- 
tically non-existent in plows, hence the pull on a plow can 
be an angled one but cannot be offset from H. 


CENTER OF RESISTANCE OF PLOWS 


Ideas on this subject have been inherited from the days 
of walking plows and have not been changed to fit the 
changes in plows. Fig. 2 shows a modification we should 
recognize. RH is the horizontal component of soil force on 
the working face and edge of the plow, and Q is the side- 
supporting force from the furrow wall. We have been 
saying that the pull must pass through X. This is true only 
if QO passes through X, as may be the case with a single 
bottom. Suppose, however, that the bottom shown is the 
average of a two-bottom plow. Much of Q is now applied 
at the rear furrow wheel or landside. Suppose we assume Q» 
is twice as much as Qy, the part applied on the short landside 
of the front bottom. Q, the resultant of QO; and Qz, is now 
located as shown. This intersects RH at H, which is the 
point with which the pull must be aligned in order to have 
equilibrium. The effect, therefore, of carrying considerable 
of the side force near the rear end of multibottom plows 1s 
to move the center of resistance to the left and back from X. 


A more serious mistake has been made in regard to the 
so-called center of resistance in the vertical plane (Fig. 3). 
Much college teaching and most commercial manuals have 
said that PV’, the pull as seen from the side, should pass 
through Z. They have implied, and sometimes actually said 
that Z is the side view of X; in other words, that Z and X 
are only different views of one point. This idea is wrong 
today. It is a heritage from walking plows which seldom 
used rolling coulters, whose center of gravity was near Z; 
and whose support from the furrow bottom was not far 
from Z. The following changes are to be found in present- 
day plows: 

1 Rolling coulters are commonly used, and because they 
must always be forced into the ground, they change the soil 
force on the combination. 


2 On trailing plows the center of gravity has been 


moved ahead, and several, if not all, have it ahead of the 
point of the average bottom. 


3 If mounted plows float, the support which they get 
from the furrow bottom is applied at 
the rear of the plow instead of being 
divided between front and rear. 

Point Z worked fairly well for the 
simple walking plow. Obviously, how- 
ever, when other forces which must 
be balanced have been moved to new 
locations, we must include these other 
forces in deciding where PV should be. 

The thing to start with is RV, the 
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+The Z in Fig. 3 served fairly well for walking plows but has no 
meaning for modern tools. 
projection of the soil resistance as seen from the side. The 
Pennsylvania Agricultural Experiment Station has located 
RV for nearly 200 tests of plows with coulters. Typical 
locations for various soil conditions are shown in Fig. 4. 
Most of these are for a 7 x 14-in furrow, but the one with 
the lightest draft was for a 6 x 14-in furrow. The author 
has also plotted five tests in Decatur clay at the USDA 
Tillage Machinery Laboratory, Auburn, Ala., in which both 
coulter and plow were measured. The RI’'s of these tests 
were a little higher than ours. All of the RV's shown are 
for well-shaped shares. As shares become worn, all of the 
RV’s will be rotated somewhat clockwise, or in common 
language the plows will have less suction. Regardless of 
whether the soil is pressing down or up on the tool, RV 
commonly passes through a locality J which is above the 
plow point and a little below the ground surface. Most 
trailing plows have their center of gravity near J; also the 
resultant support from the furrow bottom can be near J. 
For these reasons we suggest J as a trial point in lining up 
the pull for a trailing plow. It gives about the same result as 
if Z were used, but we think J is a more convenient point to 
use. For example, a string can be stretched from the tractor 
to the ground surface at J and the hitch to the plow made 
slightly below that line. 

The Pennsylvania Experiment Station has not worked 
with listers or middlebreakers, but it is believed that they are 
similar to plows in vertical characteristics. Probably any dif- 
ference is mainly in the magnitude of the soil resistance RV. 
Most listers do not have a surface sliding on the bottom of 
the furrow but get their support from wheels running on the 
surface. This merely means that with listers as well as with 
plows we should know the fore-and-aft position of the 
supporting wheels. 
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point is at F, which may be either a 
real or a virtual one. When operating, 


Bi the plow gets all of its support at D 
Pr: \ by means of the rear furrow wheel 
if and the heel of the landside. The 


HITCH plow is said to float, meaning that it 
can go as deep as the furrow wheel or 
landside will permit. 

The first step is to apply the weight 
WW’ at the plow’s center of gravity. RV 
for the desired soil condition is then 
applied through J, shown a little be- 
low the ground surface. RV and W 
are then combined into a resultant 
AB. This resultant is then transferred 
into position EG, so that it meets the 
supporting force Re. The value of Rz 
is not yet known but will be found 
soon. The remaining force on the 
plow is the pull, PI” It passes through 
E and F, and since it balances EG and 
Rz it is the diagonal of a parallelo- 
gram of which EG and R» are the 
sides. This gives the value of R». We 
have thus located PV so that it bal- 
ances all important forces on the 
plow, including its weight and the sup- 
port it gets from the furrow bottom. 

It will be noted that the pull in this 


Fig. 6 | a a a) case passes 6 in below the traditional 
POUNDS - 


When analyzing mounted plows or listers, one is quite 
likely to be wrong if he thinks that the pull PV must line 
up with Z, or if he assumes any preconceived angle of PV. 
Each case should be studied, preferably for rather difficult 
plowing and for both easy and hard penetration. The fol- 
lowing things need to be known: 

¢ By what linkage is the tool connected to the tractor ? 

¢ Does it have a real or a virtual hitch point, and, if so, 
where is that point ? 

e Where is the main support for preventing the tool 
from going too deep? 

e Is the tool's weight and any downward soil force car- 
ried entirely on the tractor? In this case no single hitch 
point exists. PV can fluctuate constantly according to 
the soil force. 

Fig. 5 is an analysis of a two-bottom plow with coulters 
in soil where penetration is rather easy. The draft (in the 
direction of travel) is 700 Ib per 14-in bottom and V, the 
vertical soil force, is 75 lb downward per bottom. The hitch 


Fig. 7 


center of resistance, Z. PV hasa larger 
upward component than the old method would ascribe to it 
and the effect on the tractor is different. The question may 
now arise, “Should E be called the center of resistance for 
this plow and soil condition ?”’ 

Inspection of Fig. 5 indicates that for this weight of 
plow and this soil condition, the hitch point F could be 
higher, giving PV more slope and adding loading to the 
tractor drivewheels. The limit would be for F to be so high 
that PV would coincide with AB, and Rz would be zero. 
This would be impracticable since there would be no reserve 
to take care of fluctuations in soil force and such a high 
hitch point would prevent penetration in harder ground. 

Fig. 6 shows the same plow in hard ground when V is 
100 Ib upward per bottom. PV is now relocated and R» is 
less than before, the plow getting only about 120 Ib vertical 
support at D. If the center of gravity had been at a distinctly 
different place, as it is in some mounted plows, or if the 
weight had been different, then the location of PV would 
be changed. 

The whole situation may be summarized by saying that 
point Z is of no use with present-day plows. We should 
discard it. There is no law that requires that X and Z are 
one point and it was only a coincidence that Z served fairly 
well for walking plows. With mounted plows particularly, 
the only safe procedure is to make a force diagram with all 
important forces included. Only then can the pull be lo- 
cated so that it will balance the other forces. Also, only then 
can the position of the pull which the tractor is exerting be 
determined. 

FREE VS. RESTRAINED LINKS 

The two most common styles of 3-point linkage are still 

being confused as to vertical effects, even though one style 
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was made more than 30 years ago, and the other style has 
been sold for 14 years. These styles are: 


1 Free Links. This style, now being made by Case, 
Massey-Harris, Oliver, Co-op and others is, as to vertical 
effects, similar in principle to the Ferguson-Sherman plow 
of the early 1920's (patent no. 1,464,130). The latter, 
shown in Fig. 7, had its virtual hitch point so low that much 
support was usually required at D and traction was poor. 
Chisel-shaped tools pulled with free links must get support 
to prevent them from going too deep. In Figs. 5 and 6, this 
support is obtained at D, though a gauge wheel might be 
used for the same purpose. Listers pulled by free links are 
usually supported by wheels. Free link systems are analyzed 
as in Figs. 5 and 6, with F’. the virtual hitch point, at the 
point of link convergence. 


2 Restrained Links. This style is embodied in the Fer- 
guson, Ford, and Deere 40 tractors with draft control. The 
vital difference here is that response to draft and manual 
control requires that the tool get all support from the trac- 
tor. The links are free only when the tool is entering the 
ground. As soon as a plow, for example, gets to working 
depth, it is held by the hydraulic system and its landside 
must be above the furrow bottom. It must have relief so 
that the plow can go deeper whenever the hand lever or 
draft calls for greater depth. This simplifies the analysis. 
With no support, as at D in Figs. 5 and 6, the pull, PV. 
balances RV and W? The lower draft members are not free 
most of the time. They are in effect cantilever beams ex- 
tended back from the tractor since they are supported by the 
hydraulic system. The pull is along the line of PV’ and it ts 
not necessary to specify any particular hitch point. 

In both horizontal and vertical hitching the author 
objects to the often used term “true line of draft,” unless 
the user says exactly what he means by it. It implies that all 
others are false. Similarly, the statement, “It is assumed 
that the hitch ts correct,” is subject to question. It also im- 
plies that other arrangements are incorrect. Who can say, 
for example, that a tractor drawbar height of 14 in or some 
particular virtual hitch point is correct for a plow or a lister, 
implying that all others are incorrect ? 


MISUNDERSTANDING ABOUT TRACTORS 


When the author went to Penn State College, he found 
in the files a report about Fordsons tipping backwards. The 
report had no name on it, but the author of it showed 
familiarity with engineering principles; incidentally, he was 
not on the Penn State staff. One of the drawings was like 
Fig. 8, showing a tractor with a 2500-Ib drawbar pull and a 
front end weight of 1063 Ib. The report reasoned that, since 
the pull is below the rear axle, its effect is to hold the front 
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wheels more firmly to the ground and that the tractor front 
end cannot rise as long as the pulling is done from the draw- 
bar. This may seem like an extreme example, but much the 
same mistake has been made by others. 

The faults in Fig. 8 are glaring. Apparently the rear end 
of this tractor weighs nothing. Nothing is shown to prevent 
the tractor from accelerating backward, and nothing is 
shown to prevent the front end from accelerating downward. 
If we are free to violate the vital principles of equilibrium 
as was done in this case, we can come to any ridiculous con- 
clusion we wish. The correct conclusion can only be reached 
if a force diagram is made which has all of the important 
forces, including weight, and these forces are in equilibrium. 

A more recent example of how not to analyze 3-point 
linkage is illustrated in Fig. 9. The statement has been pub- 
licly made and has been implied many times in advertising 
that the thrust in the top link holds the front wheels down 
because it acts above the axle. The fallacy here should be 
apparent to a first-year student of mechanics. Fig. 10 will 
help show the absurdity. It is the same tractor as before, 
except that it has larger rear wheels. The top link is the 
same height from the ground as before but now it acts below 
the axle. If we follow the same reasoning as above, we 
would now have to say that the thrust in the top link tends 
to lift the front end. The facts are, of course, that no one is 
free to select one force from a system, neglect all others, and 
draw any conclusion. If a correct force diagram is made with 
all important forces included, it will be seen that whenever 
the resultant of all link forces is above C, the loading on the 
front whcels is always reduced. Furthermore, the size of the 
wheels or height of axle has no effect whatever in this situation. 

It should be noted, however, that there ts another situa- 
tion in which the size of drivewheels usually docs affect 
stability. Suppose the operator trics to move the tractor in 


low gear when the drivewheels do not turn. This may be 


due to the drivewheels being in a ditch with good traction 
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Fig. 11 


or to the drivewheels being frozen down and the operator 
merely trices to move ahead with no load attached. Large 
drivewheels then make it easier for the front end to rise, 
because of the larger gear reduction with big wheels. This 
permits the engine to exert greater torque on the rear axle 
and hence the tractor frame is more likely to rotate about 
the axle. 


TRAILING OF IMPLEMENTS WITH CONVERGING LINKS 


The increasing use of 3-point mounted tools has 
prompted analyses of the trailing characteristics of the tools 
when operating on curves. Fig. 11 shows such a situation, H 
being the center of load of the tool. The lower members, 1 
and 2, can swing sideways and they converge at PC. The 
usual practice in such analyses has been to consider PC as 
the virtual hitch point and hence to say that the implement 
will go toward PC. But the problem is not as simple as this. 
This is 3-member, not 2-member, linkage. The wrong thing 
about such a simple analysis is that it neglects entirely the 
thrust in the top link 3, a force which may be about as large 
as the draft of the tool. The line of action of 3 does not 
pass through PC, hence PC is not the virtual hitch point. 
The direction of pull on the tool can be calculated if we 
assign values to the horizontal components of thrust in 3 
and of tension in 1 and 2. Knowing that the pull passes 
through H. we will then find that the pull is along the line 
of HB. This makes the tool cut the corner more than it 
would if being pulled from PC. 

Another thing needs to be remembered with some tools. 
Plows and cultivators with a fin or guiding coulter are direc- 
tional tools. Within certain limits they go in the direction 
they are pointed, rather than in the direction of pull. In this 
case the tool is always pointed toward a small area A even 
when swung to one side. This makes the tool try to cut the 
corner more than a non-directional one. Tests have con- 
firmed the fact that a plow with links converging as in Fig. 
11 cuts the corner more on a curve than ordinary trailing 
plows. This is a defect of converging links which should be 
recognized and more attempts should be made to correct it. 


THE COMMON MISTAKE 

By this time a pattern should emerge from the examples 
given. People are confused about side draft because they do 
not make a force diagram with all important forces and 
make sure that equilibrium exists. Some may have the hori- 
zontal center of resistance of a plow in the wrong place, 
because they do not recognize where most of the side sup- 


Axis OF TOOL 
= le 
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port is being obtained. Others still talk 

about a vertical center of resistance dat- 

ing back to Civil War days, forgetting 

that rolling coulters, shifts in center of 
; gravity and changing points of support 
| may alter the situation entirely. In ana- 
lyzing tractors, most of the mistakes are 
due to trying to draw conclusions from 
incomplete force diagrams, a procedure 
which is always risky. A strange fact is 
that one of the forces that is often left 
out is one that is always present, namely, 
weight. A good rule in dealing with 
vertical forces 1s to first put in the weight 
and then proceed with the others present. 
The way to avoid mistakes is to make a 
force diagram with all important forces included, and then 
observe the first law of mechanics. The algebraic sum of the 
X. Y and Z components must be zero, and the algebraic sum 
of the moments about any point must be zero. 

All of the examples used have assumed a state of unt- 
form motion. For accelerated or decelerated motion, the 
procedure 1s the same except that the inertia force at the 
center of gravity must be included. The only difficulty which 
this adds is that of finding what the rate of change of 
velocity is. 

In this discussion, the axthor 1s not arguing for a high 
degree of precision. On soil resistances, for exampic, the 
Pennsylvania Agricultural Experiment Station has a good 
deal of information as to plows, various types of disks and 
some on cultivator shovels in this area. Even though this may 
not be accurate for every field, it is better than no informa- 
tion. We will also get a better result if we use the best 
available approximation for a force than if we omit it. For 
example, in Fig. 5, the location and direction of Rz is 
approximate, but we know it is better to use our best judg- 
ment on that rather than to omit it. Anyone working in this 
ficld can get a better result by estimating the weight and the 
center of gravity of a machine, if that 1s necessary, than he 
will get if he neglects the weight entirely. Precision is good, 
but only to the extent that available information warrants. 
The important thing is to avoid gross errors which are almost 
certain to occur if one or more important forces are left out. 


A Correction 
TTENTION is called to a typographical error in the ar- 
ticle entitled “Economic Feasibility of Supplemental 
Irrigation” by D. B. Krimgold on pages 22-27 of AGRICUL- 
TURAL ENGINEERING for January. 
The first part of the last sentence in the first paragraph, 
second column, of page 24 should read: “MD cannot be 
greater than K(F'C)— WC, etc.’ —not K( FC) = WC. 


How to Attract Engineering Talent 

= most other workers, the engineer is interested pri- 

marily in security and opportunity for advancement 
Especially desirable are comprehensive training programs. 

Two out of three engineers employed in industry do not 
want membership in labor unions, but many fecl they would 
benefit by belonging to a non-bargaining, interplant organ- 
ization which would serve as a vehicle of expression and a 
means of communication.—From a report of the Professional 
Engineers Conference Board for Industry. 
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A Runoff Sampler for Large Watersheds 


PART I. 


LABORATORY STUDIES 


Kenneth K. Barnes and R. K. Frevert 


Member ASAE 


HE watershed treatment program in the drainage area 
of the Little Sioux River of western Iowa has been 
described by Freyburger (3)*. The U.S. Soil Conser- 
Service and the Towa Agricultural Experiment 
Station are conducting cooperative research in connection 
with this program. Objectives of this research are to check 
the hydrologic and hydraulic design of the flood control 
structures, to determine if the predicted reduction in runoff 
rates and sediment loads are achieved, to evaluate the effec- 
tiveness of the program, and to furnish data for improved 
design of similar programs in the future. This paper covers 
fundamental investigations leading to the development of a 
sediment-sampling apparatus. While developed for use in 
the Little Sioux Watershed, it should be generally applicable 
to sampling runoff from watersheds several hundred acres 
in area. Development of this sampler and the design of a 
field installation will be discussed in Part II of this series. 
A more detailed discussion of the fundamental investiga- 
tions and of the development of the sampler has been pre- 
sented elsewhere (2). 
Soil oss from small control plots or from runoff areas 
a few acres in extent is commonly measured by causing either 
the entire runoff or a portion thereof to pass through or over 
some such device as a multislot divisor (4), a tipping bucket 
(5, 9), an orifice plate (7), or some combination of these 
devices. In the case of large streams, samples for sediment 
load analysis are taken by lowering samplers into the stream 
at intervals during a measurement period. Samplers of this 
type have been described by a number of writers (1, 10). On 
large streams where variations in flow occur relatively 
slowly, this technique gives an accurate picture of the sedi- 
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Fig. 1 Schematic view of the sediment-sampling equipment 
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ment load carried by the stream. Between these small and 
large watersheds lies a large range of areas having discharge 
rates too great to be handled by the small plot techniques. 
The treated watersheds of the Little Sioux flood control pro- 
gram are typical of such areas. Estimates indicate that 90 
percent of the sediment load discharged by such areas may 
be carried in the equivalent of one day a year; thus the time 
of sampling is very critical. The probability that some cir- 
cumstance would prevent personnel from being present with 
hand-sampling equipment at a critical runoff period seems 
sO great as to make hand-sampling techniques virtually 
worthless for application to this problem. Thus it seemed 
necessary that an entircly new type of sampling device be 
developed for application to flow from areas of 10 to 
1000 acres. 

In approaching the problem of developing a technique 
for sampling of discharges ranging up to many hundred 
cubic feet per second, the following requirements were 
considered essential: 

1 Dependability 

(a) Freedom from clogging by trash 

(b) Minimum of moving parts to get out of working 
order 

(c) Minimum of attention from personnel 

2 Accuracy 

(a) Known relationship between sediment concentra- 
tion in the sample and in the channel flow 

(b) Known relationship between the size of sample 
and the total flow 

(c) Constancy of the above relationships with vary- 
ing rates of flow 


Fig. 2. Notation for analysis of hydraulic characteristics of the 


slot-type sampler 
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3 Economy 
(a) Sample small enough to be handled conveniently 
and economically 
(b) Installation as economical as possible to facilitate 
replication of measurements 
(c) Installation adaptable to existing structures such 
as chutes and drop spillways. 
PROPOSED SAMPLING TECHNIQUE 
The sampler described here consists of a narrow sharp- 
edged sampling slot extending downstream from the notch 
of a drop spillway structure and depressed from the horizon- 
tal by some angle of the order of 10 to 20 deg. As the over- 
falling water strikes this slot a sample of the runoff is inter- 
cepted. This sample is carried to a divisor for further sub- 
division, and a small portion of it flows to the sample tank. 
This conception of the sampler is illustrated schematically by 
Fig. 1. The basic idea has been used in the laboratory by 
Kalinske and Hsia (6) and has been considered by others. 
No record of its development for field sampling was found. 
ANALYSIS 
After some preliminary experimentation it was decided 
to investigate the characteristics of slot samplers of the type 
shown in Fig. 2. 
De finition of Variables 
The hydraulic behavior of the sampler is defined by the 
Sampling Ratio Function: 


a) es 2 


where S, the sampling ratio= Q/, 


with g =the discharge from the slotted sampler 

O=the total discharge through the overfall structure 
and X;, Xz, Xs, .... , Xn are the various independent 
variables which influence the value of S. 

After thorough consideration of the problem the follow- 
ing nine variables* were selected as potentially affecting S: 
Variables dependent upon the geometry of the sampler are: 

Angle between sides of the sampling slot =«—— 
Angle of declination of the sampler = 
Width of sampling slot b,=L 


t—denotes dimensionally equal to 
denotes dimensionless 
L denotes length 
M denotes mass 
T denotes time 


10 V1 12 13 14 


Fig. 4 Model slot-type samplers tested for determination of the 
sampling ratio function 
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Fig. 3 Schematic view of the water-control laboratory, agricultural 
engineering section, lowa Agricultural Experiment Station 


Variables dependent upon the characteristics of flow through 
the structure are: 
Discharge per unit time through the structure O—L‘T" 


Width of notch b=-L 

Depth of flow at crest J=—i 
Variables dependent upon the characteristics of the fluid are: 

Density of the fluid p= ML* 

Dynamic viscosity of the fluid po ML'T 
Other variables are: 

Acceleration of gravity g--LT? 


Reference to Fig. 2 will clarify the meaning of some of these 
quantities. Inclusion of only these nine independent variables 
implies the assumptions that the velocity does not vary with 
lateral position in the flow and that surface tension effects 
are not significant. 


Dimensional Analysis 

Application of the Buckingham Pi Theorem as discussed 
by Murphy (8) to this relationship between one dependent 
and nine independent variables yields seven dimensionless 
terms: (1) S, the Sampling Ratio, (2) «, (3) B, (4) bn/d., 
(5) O°/(bn2b.'g), (6) O?/(br2d*g), and (7) (pb.O)/pbnd ). 
While several of these dimensionless terms may appear to be 
unnecessarily complex, they were chosen because they may 
be simplified to terms commonly used in hydraulic similitude 
studies. 


Fig. 5 Cross sections of model sediment samplers numbers 10 
through 14 
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Fig.6 Model slot-type sampler undergoing test 


Discussion of Dimensionless Parameters 
The concept of critical depth is widely used in open- 
channel studies. Critical depth for a rectangular channel 
section is given by the expression 
d.=¥ Q*/(b,2g) 


where d, is the critical depth of flow (in this case at the crest 
of a drop spillway structure) and Q/4, is the flow per unit 
width of notch. 

It may be shown that, if the critical depth in a model is 
in geometric ratio to the critical depth in the prototype, the 
Froude Law of hydraulic similitude will be satisfied. Since 
Froude Law similitude is a basic criterion for open channel 
model studies, inclusion of the critical depth as a parameter 
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facilitates the application of laboratory results to field condi- 
tions. The dimensionless term Q?/(b,7b,°g) may thus be 
expressed as d.*/b,°, or the equally satisfactory dimension- 
less term d,/b, may be used. 

Likewise Q*/(b,*d*g) may be replaced by d./d. Since 
Q/b,d in the term (pb,.Q)/(pbnrd) is the mean velocity of 
flow at the crest, this dimensionless term is recognized as the 
Reynolds number and designated by R. It was included here 
in recognition of the possibility that viscous effects might 
become predominant in the restricted flow through the sam- 
pling slot. 

The seven dimensionless terms thus become S, «, B, 
bn/b., d/b., de/d, and R; and, in accordance with the Buck- 
ingham Pi Theorem, the function S=f (a, B, bn/bs. de/bs. 
d./d, R) describes the operation of the sampler. 


EXPERIMENTAL INVESTIGATION OF 


RATIO FUNCTION 


THE SAMPLING 

The laboratory investigations discussed here were de- 
signed to give information concerning the nature of the 
Sampling Ratio Function. In such investigations the general 
procedure is to hold all but one of the independent terms 
constant, to vary that term over the desired range of values, 
and to observe its influence on the dependent variable. This 
procedure is followed for each term in turn. The variation 
must cover the range of values for each of the terms as 
required to define the function in the region of interest. This 
procedure was followed insofar as physical and economic 
limitations permitted. 
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Fig. 7 Hydraulic characteristics of slot-type sampler model number 10 
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— LEGEND NOTATION: 
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Fig. 8 Hydraulic characteristics of slot-type sampler model number 11 

Equipment and Procedure for hydraulic investigation in the field of soil and water 
Laboratory Facilities. Investigation of the Sampler Ratio conservation by the agricultural engineering section of the 
Function was carried out in a laboratory developed expressly Towa Agricultural Experiment Station. A schematic dia- AY 
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Fig.9 Hydraulic characteristics of slot-type sampler model number 12 
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Fig. 10 Hydraulic characteristics of slot-type sampler model number 13 


gram of the equipment as used in this study is shown in 
Fig. 3. Flow rates were controlled by a 5-in gate valve and 
measured by an elbow meter connected to a water manometer. 


Sampling Equipment. The model slot samplers tested are 
shown in Fig. 4 and their cross sections are defined in Fig. 5. 
These cross sections were numbered 10 through 14. The 
samplers were so constructed that the slot width, 4,, could be 
adjusted by turning crossbolts placed every 6 in along the 
51-ft length of the sampler. Adjustment of the slot width 
was accomplished by turning the crossbolts to bring the slot 
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Fig. 11 Influence of « on the sampling ratio 


edges up to a feeler gage. This method did not prove en- 
tirely satisfactory, for it was only after much patiert effort 
that an accurate adjustment could be obtained. Each model 
sampler had a bracket at one end by which it was attached 
to a hinge plate immediately below the outlet of the flume. 
The downstream end of the sampler was supported by a 
horizontal member which was adjustable in vertical position. 
Thus the angle of declination, 8, was adjusted by moving 
the horizontal support member and swinging the sampler 
vertically about its hinged end. A sampler in position is 
shown in Fig. 6. 

The sampler discharged into a weigh tank resting on a 
platform balance. The sampling rate was measured by tim- 
ing the swing of the balance beam through a predetermined 
weight interval. The depth of flow at the crest, d, was 
measured by a vernier point gage mounted immediately 
above the crest of the flume outlet. 
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Fig. 12 Influence of width of slot on sampling ratio 
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Results 

The primary objective of these laboratory investigations 
was to furnish adequate information for the design of a 
prototype sampler. It was possible to define the Sampling 
Ratio Function empirically through a range of variables of 
practical interest and to determine the range of variables best 
adapted to field design. Figs. 7, 8, 9, and 10 summarize the 
results of all tests of the influence of a, B, bn/b,, and d./b,. 

Influence of Reynolds Number. The influence of Rey- 
nolds number was observed on the No. 11 sampler with a 
constant flow of 2.18 cfs. Viscosity and density of the water 
were varied by allowing its temperature to rise from 40 to 
88 F during a 4-hr period. This gave a range of Reynolds 
numbers from 1638 to 3631. This change in Reynolds num- 
ber had no effect upon the Sampling Ratio through the range 
of values tested. Thus the function became 


S=f(a, B, bn/bs. dc/b,, d-/d) 


Influence of the Angle of Declination. Examination of 
the results shown in Fig. 7 through 10 showed no consistent 
variation of the sampling ratio, S, with variations in the 
angle of declination, 8. In the range of B=20 deg to 
B=5 deg the Sampling Ratio Function therefore is 


S=f(«, bn/ bs, de/by, de/d). 


Influence of Rate of Flow. The dimensionless term d./b. 
characterizes the rate of flow. In Figs. 7, 8, 9, and 10, S is 
plotted as a function of d./b, at constant values of «, b»/d,. 
and d./d. The relationship between 5 and d./b, was studied 
most carefully for model number 11. It was felt, however, 
that some observation of S as a function of d./b, was of 
interest for several values of «. In the figures the dashed 
lines were fitted by calculation of the linear regression for 
data. The solid lines were given a slope equal to the arith- 
metic mean of the slopes of the several regression lines and 
were placed to pass through the mean coordinates of the 
regression data. It was seen that, while the data was in some 
cases erratic, the value of S consistently increased with in- 
creasing values of d./b.. 

Influence of Cross Section of Sampler. Fig. 11 shows the 
influence of « at selected values of 6,/b, for d./b,=0 and 
d./d=1.50. Plotted values are taken from the hypothetical 
condition d./b,= 0 (no flow), of Figs. 7 through 10. Linear 
regression lines were fitted to the points. The value of S was 
seen to decrease with increasing values of «. It was impos- 
sible to test the value of a= 180 deg, as the flow ran along 
the top of the sampler to the weigh tank without passing 
through the sampling slot. 

Influence of Width of Sampling Slot. The effect of the 
width of sampling slot is shown by Fig. 12. The values of 
S were plotted as a function of b,/b, at d./b,=0. Plotted 
points are taken from the intercepts of the lines of Figs. 7 
through 10. The value of S appeared to increase linearly as 
b,,/b, increased. 

Influence of Velocity Distribution in the Channel. The 
velocity distribution in the channel was checked over a range 
of flow conditions to be sure that the observed results were 
not incident to change in velocity distribution. Table I gives 
the result of these measurements taken 8 ft upstream from 
the outlet of the channel. Mean velocity in a vertical at the 
center line was calculated as the average of pitot tube velocity 
measurements taken at increments of one-sixth the total 
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Fig. 13 (Left) Progress photographs showing action of the nappe in 
removing trash from the sediment sampler e Fig. 14 (Right) Dis- 
tortion of the nappe by models numbers 10 through 14 


depth. Mean velocity of the cross section was calculated 
from the discharge and cross-sectional area. 


TABLE 1. VELOCITY DISTRIBUTION IN CHANNEL 
8 FEET UPSTREAM FROM OUTLET 


Mean velocity 


Mean velocity in vertical 


Channel Depth of in section —_ at center line 
discharge, cfs __ flow, ft V,. fps V., fps V/V, 
1.00 0.489 2.57 2.79 1.08 
2.01 0.585 3.44 3.62 1.05 
3.05 0.725 4.21 4.40 1.06 
Mean 1.06 


The ratio of mean velocity on the center line vertical to mean 
velocity at the section did not vary appreciably in the range 
of flow rates tested. Since the ratio of velocity at the vertical 
to velocity in the section was 1.06, all flow rates were multi- 
plied by 1.06 to correct to a condition of uniform velocity 
distribution across the channel before any of the values pre- 
viously presented in the results were calculated. 

The intake of the sampler as influenced by its lateral 
position in the jet was checked. The results are shown in 
Table 2. Position of the sampler was measured from the 
edge of the channel. While the intake was influenced by 
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lateral position of the sampler, this influence was essentially 
the same for all values in the range of discharge tested. A 
check on possible influence of contraction of the nappe was 
conducted by making determinations of S with the nappe 
laterally confined. No evidence of any influence on S by 
contraction of the nappe was detected when the sampler was 
placed at the center line of the nappe. 
TABLE 2. EFFECT OF LATERAL POSITION OF SAMPLER 
ON SAMPLING RATIO 
0.000575 B= 10 deg 
60 deg a,./d=1.50 


Position 
of sampler 
from edge 

of channel, ft 


b,/b,= 174 


Channel 
discharge 
Q. cfs 


0.645 


Sampler 
discharge, Relative 
q. cts Q/, Q 
0.00566 
0.00577 
0.00595 
0.00623 


a 


1.10 
1.08 
1.04 
1.00 


1.15 
1.05 
1.05 
1.00 


1.10 
1.03 
0.99 
1.00 


0.20 
0.30 
0.40 
0.50 


0.20 
0.30 
0.40 
0.50 


0.0113 
0.0113 
0.0124 
0.0130 


0.0193 
0.0207 
0.0217 135 
0.0213 137 


0.20 
0.30 
0.40 
0.50 


Influence of Trash on the Sampler. During the course of 
the experiments, fine bits of plant materials occasionally 
caught on the somewhat rough edges of the sampling slot. 
The presence of these foreign particles influenced the sam- 
pling ratio by deflecting some of the dow which would 
otherwise have entered the sampling slot. Such material was 
immediately removed when its presence was detected, and an 
appropriate notation entered on the data sheet. Later review 
of the data sheet showed that fine material was not a problem 
at values of b,/b, less than 174 which represented a slot 
width, b,, of 0.00575 ft. 

Formal tests of the ability of each model to clean itself 
of large pieces of trash were conducted. Grass, cornstalks, 
and leaves were caused to pass over the samplers. The action 
of the nappe quickly removed this material from the active 
portion of the samplers as shown by the selected motion 
picture frames of Fig. 13. 


Discussion of Results 

Much of the variation in the observed data undoubtedly 
resulted from a lack of precision in the fabrication of the 
models and from an inability to adjust them to a precisely 
uniform slot width. The following empirical equations were 
derived for the sampling characteristics of the models tested: 


MopE. 10 = =«= 20 deg 
d./ d- =1.50 


§$=8.8+ 0.630 b,/b,+0.27 d-/b, 


MopEL 11 1=60 deg 
d./d=1.50 


§$=11.8+ 0.367 b,/b,+ 0.46 d,/b, 


MopEL 12.) «100 deg 
Ja—=14:50 
S$=1.5+0.342 bn/b,+0.56 d-/b, 


MODEL 13 «=140 deg 
-/d=1.50 


§=—10.7 + 0.320 b,,/b,+0.58 d./b, 
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In Figs. 7, 8, 9, and 10, it is seen that no individual value of 
S deviates more than 10 percent from the value given by the 
above equations. 

With the laboratory facilities available it was impossible 
to vary the ratio d./d. This ratio was found to be 1.50 for 
all flow rates involved in this investigation. In utilizing the 
results presented here it has been necessary to assume that, 
while d./d might alter the constant term and the coefficient 
of b,/b,, it would not influence the coefficient of d./b,. This 
can best be checked in a field installation. 

Fig. 14 illustrates the distortion of the nappe as it passed 
over the various models tested. This distortion was very 
slight for model 10 and increased to a maximum for model 
14. This distortion is seen to be closely related to a, and 
the decrease in § with increasing values of « may be attrib- 
uted to the distortion of the flow. 

The findings presented in this paper were utilized to 
develop a slot type sampler which would take a constant 
aliquot of the flow passing over it. 


SUMMARY 

Laboratory tests were conducted of the sampling charac- 
teristics of a narrow sharp-edged slot extending downstream 
from the notch of a drop spillway structure and depressed 
from the horizontal by an angle of 5 to 10 deg. Intake of 
such a sampler was found to be dependent upon the angle 
between the sides forming the boundaries of the slot, the 
width of the slot, and the critical depth of flow over the 
notch. Intake was independent of the angle the slot made 
with the horizontal in the range of 5 to 20 deg and of the 
viscosity and density of water in the range of 40 to 88 F. 
Laboratory tests indicated that the sampler was self-cleaning 
of trash. These findings were used to develop a slot-type 
sampler which would take a constant portion of the flow 
through a notch spillway. 
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Effects of Methods of Manufacture and Steel Specifica- 


tions on the Service of Disks 
I. F. Reed and W. F. McCreery 


Member ASAE 


ETHODS for determining the relative wear resis- 
tance of metals in the laboratory and a brief 
history of the development of materials for soil- 

working surfaces of tools were discussed in the February, 
1951, issue of AGRICULTURAL ENGINEERING by Reed and 
Gordon (4*). The publication of this paper led representa- 
tives of manufacturers of disks to request tests to determine 
the relative wear resistance of materials they were using and 
others that might be used for disks. They requested also that 
laboratory equipment and procedures be developed to enable 
measuring the relative impact and fatigue resistance of 
formed disks. These studies were developed and conducted co- 
operatively between the USDA Tillage Machinery Laboratory 
at Auburn, Ala., and representatives of manufacturers who 
make over 90 percent of the disks used in this country. 
These manufacturers furnished disks made to the several 
specifications shown later. The scope of the work would 


This paper was prepared expressly for AGRICULTURAL ENGI- 
NEERING. 


The authors — I. F. REED and W. F. McCrEEry — are senior 
agricultural engineer and assistant agricultural engineer, respectively, 
Farm Machinery Section, U.S. Department of Agriculture. 


*Numbers in parentheses refer to the appended references. 
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Fig. 1 (Left) Impact test machine with 200-Ilb tup dropped on disk 


with axis horizontal e Fig. 2 (Right) Impact test machine with 
100-Ih tup resting on edge of disk mounted with axis perpendicular 
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have been much less without their generous support as tt 
would not have been possible to get the special disks needed. 
The tests on disks were limited to production designs, but 
heat-treatments, methods of preparing the steel, and analyses 
of the steel were varied. 

Disks may wear out or may fail due to an impact or to 
fatigue. The relative wear resistance of different materials 
or treatments could be measured effectively by the method 
referred to above, but a search of literature and contacts 
with farm machinery manufacturers showed that no labora- 
tory or shop tests had been developed to measure the other 
factors. One manufacturer (3) has developed a drop test 
to use as a part of his inspection. Selected disks are tested 
to determine whether or not the edges are tough. The re- 
quirement is that ‘disk edges shall show satisfactory tough- 
ness on the drop test. There shall be no chipping or other 
evidence of brittle behavior when tested per the outlined 
procedure. No procedure had been worked out to determine 
whether or not one group of disks that was acceptable was 
better than another. One manufacturer was working on a 
procedure for determining whether or not disks would stand 
up under the continual flexing encountered in service. This 
procedure had not been developed to a point where it could 
be used as a part of their inspection test when this program 
was started. 

The impact test equipment developed is shown in Figs. 
1 and 2. The disk may be mounted with the axis horizontal 
or vertical as shown. The tup is automatically dropped onto 
the edge of the disk from preset heights. The procedure 
is to drop the tup from successive heights of 2 in, 4 in, 
6 in, etc., until the disk fails or the limit of the machine is 
reached. The limits are 46 in for a 24-in disk with the axis 
horizontal and 60 in with the axis vertical. A tup with a 
spring steel face 3 in wide was used for all tests covered by 
this paper. Its weight can be varied by adding or removing 
weights as shown in the photographs. 


Fig. 3 Fatigue test machine. The disk is rotated at 45 rpm. Adjust- 

ments are provided for changing the lengths of the weight and roller 

arms, the height and angle of the roller, and amount of weight to 

The shock absorber unit shown under the switch box 
prevents bouncing of the load 


be used. 
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The fatigue-test machine shown in Fig. 3 consists es- 
sentially of a disk mounting, an arrangement for driving the 
disk at 45 rpm and a lever arrangement for applying a load 
to the edge of the rotating disk through a hardened steel 
roller. Both plain and notched disks to 28 in in diameter 
have been tested. The angle of contact of the roller on the 
disk edge, the lengths of the weight and roller arms, and 
the weight on the weight arm can be adjusted as needed. 
The shock-absorber arrangement prevents impact loads due 
to bouncing of the weights. Loads varying from 1800 to 
2175 Ib were used for most tests. The machine was stopped 
after each 100 revolutions and the disk inspected for any 
changes in physical condition, such as cracks, rolling of the 
edge, etc. These were recorded and the test continued until 
the disk failed or it was considered no longer serviceable 
due to excessive cracks or distortion. 

Effect of Hardness 

Manufacturers specify that the hardness shall be 38-45 
on the Rockwell C scale for plain disks and 35-40 for cut- 
away or notched disks. No definite information was avail- 
able to indicate whether or not harder or softer disks might 
stand up better in service. In that the laboratory methods 
developed for measuring impact and fatigue resistance were 
new, both laboratory and fields tests were made on a series 
of disks to enable evaluating these measures in terms of 
field use. Disks from strip-rolled steel varying in hardness 
from Rc36 to Rc52 and disks from cross-rolled steel varying 
in hardness from Rc40 to Rc52 were obtained and mounted 
on a cooperating farmer's harrow. The disks were arranged 
so that those of the same hardness from the two types of 
steel were in comparable locations on the harrow. The 
weight loss after two months’ service showed that the loca- 
tion on the harrow affected the rate of wear more than either 
hardness or method of rolling the steel. However, since 
the disks from the different methods of rolling were paired, 
the effect of this factor could be measured. 

Since the effect of location on a harrow overshadowed 
the effects of other factors, it was necessary to obtain enough 
disks of the different hardnesses to equip four tandem har- 
rows using disks hardened to Rc44 on one front gang and 
the opposite rear gang of each harrow. Disks hardened to 
Rc36, Rc40, Rc48 and Rc52 were used on the other gangs 
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Fig. 4 Curves showing results of impact tests for disk mount with 
axis horizontal, 20-in disks, 2-in concavity, 9 gage, 100-lb tup used 
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of the respective harrows. The weight loss for the Rc44 
disks on each harrow was used as 100 and the loss of the 
disks of the other hardness evaluated relatively to them ta 
counteract the fact that the harrows operated different 
lengths of time and under different field conditions. The 
actual and relative weight losses for these disks from cross- 
rolled steel are shown in Table 1. These data show that 


TABLE 1. WEIGHT LOSS FOR DISKS USED IN FIELD TESTS 


Relative 
Harrow Hours Wt. loss Companion disk wt. loss 
No. used Re44 disk Hardness Wt. loss Re44= 100 
AS1 668 33.68 Rc36 38.87 115 
AS2 666 26.35 Rc40 31.54 120 
AS3 851 40.69 Rc48 33.45 82 
AS4 497 24.00 Rc52 27:77 103 


disks hardened to Rc48 were best from the standpoint of 
wear and that the disks hardened to Rc52 lost weight as 
rapidly as those hardened to Rc44. Results of laboratory 
wear tests of pieces cut from disks at the end of the field 
wear tests are shown in Table 2. These data show that the 


TABLE 2. LABORATORY AND FIELD WEAR TEST DATA 
FOR SEVERAL PAIRS OF DISKS* 


Hardness, Rockwell C Weight loss 


Laboratory, 
Desired Measured? Field, lb percent 
44 43-46 6.09 0.0868 
52 54-56 327 0.0846 
44 44-47 4.13 0.0836 
52 52-54 5.29 0.0829 
44 44-46 4.41 0.0840 
52 51-54 4.81 0.0867 
44 44-46 4.85 0.0854 
48 49-50 4.04 0.0842 
44 44-46 5.20 0.0868 
48 48-51 4.25 0.0851 


*Paired are those operating on the same relative location on the har- 
row, except that one is on the left and the other the right side. 


+The disks actually slightly harder than the desired nominal range. 


correlation between the field and laboratory data. The disks 
hardened to Rc52 failed to stand up in this test also. One 
disk of each of the Rc48 and Rc52 hardness was broken in 
service, indicating the tendency toward brittleness for these 
harder disks. 

Figs. 4, 5, and 6 show the results for laboratory impact 
and fatigue tests on disks from the same lot as those used 
in the field tests. Though both impact and fatigue resis- 
tances decrease as the hardness increases, it is indicated that 
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Fig.5 Curves showing results of impact tests for disks mounted 
with axis perpendicular. Disk and tup as for Fig. 4 
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REVOLUTIONS OF DISK - THOUSANDS 


40 44 Oe. 
HARDNESS ~ ROCKWELL “C” SCALE tiled 
Fig.6 Curves showing results of fatigue tests 


disks hardened to Rc44 or slightly above should withstand 
severe field service, giving maximum wear with relatively 
low tendency toward breakage. 


Effect of Method of Rolling Steel 


Steel plates used for forming disks may be strip rolled 
or cross rolled. Cross rolling is done to eliminate directional 
properties usually set up in strip-rolled steel plates. Field 
tests to measure the effect of type of rolling were made on 
the harrow sctup discussed in the introduction to the section 
on Effects of Hardness. Twenty-four paired disks, twelve 
strip rolled and twelve cross rolled, were used on one har- 
row. The weight losses after approximately one year’s use 
were 13.08 Ib for the cross-rolled disks and 12.64 lb for the 
strip-rolled disks. This small difference is not significant. 

Though the method of rolling did not affect wear measur- 
ably, it has a marked effect on the impact and fatigue resis- 


the disk but withstood much greater impact forces 


Fig. 7 Typical failure of notched disks mounted with axis perpen- 
dicular. Points were broken off the disks where the notches were 
sharpened by grinding. Angle notched disk tended to break across 
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tances as shown in Figs. 4, 5 and 6. Disks from cross-rolled 
steel were superior at all hardnesses, though the effect tended 
to become less as the hardness increased. 


Effect of Type of Edge 

In some arcas users demand that disks be sharpened, 
whereas in other areas the demand is for disks with the 
edges rolled to about 1/32 in and not ground. The weight 
losses for twenty paired disks, having ground and rolled 
edges, are shown in Table 3. The sharper edges of the 
TABLE 3. FIELD WEIGHT LOSS FOR DISKS WITH TWO 

TYPES OF EDGES 


Ground edge 


Weight loss more than 

Hours of use Rolled edge Ground edge rolled edge 

Period Total Period, |b. Total, lb Period, lb Total, Ib lb % 
96 96 3.82 3.82 4.73 4.73 91 23.8 
162 258 6.22 10.04 7.02 11.75 80 12.9 
242 500 6.73 16.77 6.93 18.68 .20 3.0 


ground-edge disks lost weight rapidly until they became 
rounded. After 250hr of use the rate of weight loss was 
practically the same for disks with both types of edges. The 
type of edge did not significantly affect the resistance of the 
disks to impacts or fatigue. Data for these tests are shown 
in Figs. 4, 5 and 6. 


Effect of Type of Steel 

Laboratory wear tests of test pieces of SAE-1080 and 
SAE-6160 steel hardened to 36, 39, 42, and 45 Rockwell 
C scale, respectively, showed no significant differences in 
weight loss for this narrow range of hardnesses. The weight 
losses for the 1080 steels were slightly less than for the 6160 
alloy containing 0.70 to 0.90 percent manganese and 0.80 
to 1.10 percent chromium (Table 4). However, the 6160 


TABLE 4. WEIGHT LOSSES FOR TEST SAMPLES OF SAE-6160 
AND SAE-1080 STEELS AT FOUR HARDNESSES 


Hardness (Rockwell C) 


Steel SAE No. Designated Measured range Weight loss, grams 
6160 45 44-46 0.0980 
6160 42 38-42 0.0970 
6160 39 35-38 0.1022 
6160 36 34-38 0.1023 
1080 45 47-49 0.0910 
1080 42 43-45 0.0918 
1080 39 38-41 0.0915 
1080 36 36-41 0.0933 


alloy disks hardened to Rc39 were generally superior in both 
impact and fatigue resistance to disks made from 1080 steel. 
This same superiority was shown for the fatigue tests for 
disks hardened to Rc36 but not for impact resistance. There 
was no noticeable difference in the impact and fatigue resis- 
tance for the two steels at the Rce42 and Rc45 hardnesses. 
These tests indicate that the alloy steel disks hardened to 
Rc39 will stand more shock than regular 1080 carbon steel 
disks. This difference, though slight, often causes the alloy 
disks to stand up under conditions where carbon steel disks 
tend to break. 


Fig.8 Three types of disk mounts for harrow-type disks: 
A, fabricated with pressed-steel mounting plates; B, fabricated 
steel; C, cast iron 
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Effect of Method of Forming Notches in Disks 

The notches in notched or cutaway disks are formed by 
two different processes. In one case the notches are cut in 
a press by a die moving parallel to the axis of the disk. All 
notches are cut in one operation, then are sharpened by 
grinding. This grinding is considered a hand operation and 
means that the disk must be set up for two separate opera- 
tions. The other process is to cut the notches, one at a time, 
with the cutting unit operating at an angle to the axis of the 
disk. This leaves the notch sharp without grinding. Cutting 
the notches in this manner requires more time than for cut- 
ting them by the first method but the time for completing a 
sharpened disk is reduced. Preliminary field tests of disks 
with notches made by this angle cutting process indicated 
that these disks would stand up better in service. 

Data for laboratory impact tests parallel to the axis of 
28-in disks with notches made by the two processes are 
shown in Table 5. In every case the point broke off between 


TABLE 5. IMPACT TEST PARALLEL TO AXIS OF 28-IN 
DISKS USING A 200-LB TUP 

Type notch Test 

and disk no no. 


Height drop 
for failure, in. 


Hardness 
Rockwell C 
18 Point broken off 35 
14 Point broken off 


1 
,’ 
3 12 
+ 


Type of failure* 


Ground 4 
Point broken off 
Point broken off 


Point broken off 
Point broken off 
Point broken off 
Point broken off 
Disk broken 


Disk broken 


Ground 5 


Angle-cut 4 
Angle-cut 5 1 


*Types of failures are shown in Fig. 7. 


two notches for the disk with the notches sharpened by 
grinding. The disks with angle-cut notches withstood the 
series of blows to a drop of approximately four times that 
required to break the point off the disk with ground notches, 
then failed by breaking into two or more pieces as shown in 
Fig. 7. Tests with the axis of the disks horizontal showed 
comparable results. The disks with the ground notches all 
failed. The point on one disk was broken off with a blow 
from the tup dropped 32in. The maximum impact with- 
stood by this group was 10 blows from a height of 40 in. 
All angle-notched disks withstood 15 blows from a height 
of 40 in without failure. Tests on one disk were carried to 


100 blows, with still no failure. Data for fatigue tests were 


favorable for the disks with angle-cut notches. 

Samples of the steel from the area of the notches on 
angle-notched and ground-notched disks were sent to a 
metallurgical laboratory in Birmingham, Ala., for analysis. 
They reported no differences in the chemical or spectro- 
graphic analyses or microstructure as measured in their 
routine test procedure. However, the chief metallurgist of 
one of the cooperators reports as follows: “It has been a 
definite and well-established fact verified by hundreds of 
our own microexaminations that the weaker properties of 
ground notches are due to the formation of a thin, brittle 
layer of hard martensite on the metal surface and edge of 
the ground notch. In virtually every instance of examination 
the presence of martensite was observed, and hard mar- 
tensite metallurgically signifies internal stresses, since it is 
from this stressed state that this microconstituent derives its 
brittle behavior.” Thus the increased resistance to impact 


AGRICULTURAL ENGINEERING for February 1954 


% CARBON 
47 
° 0.4 O 


WEIGHT LOSS- GRAMS 


40 44 46 
WAROWESS - ROCKWELL “C” SCALE 


Fig.9 Relative weight losses from laboratory wear tests of steels 
varying in carbon content at five hardnesses 


and fatigue of the plow disks with angle-cut notches over 
those with notches sharpened by grinding is apparently due 
to the fact that the grinding operation not only leaves grind- 
ing marks but also sets up the stresses due to the changes 
caused in the surface of the ground area. 

Data in Table 6 and data not shown for the fatigue from 
tests on 22-in harrow disks show that disks made by angle 
cutting the notches caused them to withstand greater impact 


TABLE 6. IMPACT TESTS AT RIGHT ANGLES TO AXIS 
OF 22-IN HARROW DISKS USING A 200-LB TUP 


Height of 
Type notch drop, in 


Ground 


No. of drops 

atmaximum Type failure 
16-22 1 Point broken 
Ground 16-24 1 Point broken 
Ground 18-24 Point broken 


Angle cut 42 
Angle cut 42 
Angle cut 42 


Disk no. 
A4 
AS 
A6 


B4 
BS 
B6 


C4 
C5 


Type steei 


Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Caibon 


Carbon 
Carbon 
Carbon 


Alloy 
Alloy 
Alloy 


None 
None 
None 


None 
None 
None 


Ground 
Ground 
Ground 


None 
None 
None 


None 
None 
None 
and fatigue forces. These data show also that carbon disks 
with angle-cut notches tended to stand up as well as un- 
notched disks or alloy-steel disks with notches sharpened 
by grinding. 
Effect of Type of Mounting 

Three types of disk mountings used by one manufacturer 
are shown in Fig. 8. The fabricated mounting (B) failed 
both in the laboratory tests and in field service. It was re- 
placed by the arrangement shown at A. Tests comparing 
disks mounted on this arrangement and those mounted on 
cast iron spools (C), show that disks mounted on the fabri- 
cated spools tend to withstand greater impact loads but will 
not last as long under fatigue tests. One factor tends to 
offset the other so other factors must be used to determine 
which type spool is to be used. The tests indicate that the 
new type fabricated spool will stand up under severe 
field service. 
Laboratory Wear Tests of Metals 


Three important factors that determine the effectiveness 
of steels for use in agricultural equipment are carbon con- 
tent, alloy materials, and heat-treatment. Since it has been 

(Continued on page 97) 
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Runoff from Conservation and Non-Conser- 


vation Watersheds 
Ralph W. Baird 


Member ASAE 


N ANY attempt to evaluate the effect of conservation 
practices on runoff, we must have some measure of the 
runoff conditions where such practices have not been ap- 

plied. Such runoff records are available at the Blacklands 
Experimental Watershed from an area W-1 of 176 acres, 
farmed with ordinary farm practices. The records extend 
over a 15-year period, starting November 1, 1937. Novem- 
ber first was selected as the start of a 12-month period 
because the replenishment of soil moisture begins about that 
time, following the fall months in which there frequently 
is a period when soil moisture is depleted. It permits divid- 
ing the year into three fairly definite four-month periods. 

Throughout this discussion, annual amounts of rainfa!i 

and runoff are those from November 1 through October 31 
of the following year. The three equal periods into which 
the year has been divided, are: From November 1 through 
February, a period of increasing soil moisture and low 
transpiration losses; from March 1 through June, a period 
of heavier rainfall, relatively high soil moisture and an 
increasing use of moisture by plants, and from July 1 
through October, a period of heavy use of water by transpir- 
ation and evaporation and generally of less rainfall. 

Rainfall probability curves for the period of record for 

area W-1 and for the 62-year U.S. Weather Bureau record 
for Waco have been computed for the 12-month period and 


This paper was presented at the annual meeting of the American 
Society of Agricultural Engineers at Pittsburgh, Pa., June, 1953, as 
a contribution of the Soil and Water Division. 

The author — RALPH W. Bairp — is project supervisor, Black- 
lands Experimental Watershed (Waco, Tex.), Soil Conservation 
Service, U.S. Department of Agriculture, in cooperation with the 
Texas Agricultural Experiment Station. 
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Fig. 1 Rainfal} probability curves for the period of record for 
area W-1 


for each of the three seasonal periods (Fig. 1). We can sec 
from this that the sample of climate at area W-1 includes 
both wetter and drier years than should be expected from 
the long-term record. The period November to February 
has been wetter, and the period July to October drier than 
during the long-term record. The period March to June 
was about normal. 

These rainfall data must be considered in evaluating 
the runoff probabilitics (Fig. 2). The runoff curves show 
the wide range in runoff during different years in this area. 
Considering the rainfall data, we should expect a longer 
term record to decrease the slope for the 12-month period 
and the period November-February, and increase the slope 
for the July-October period. Although records for the 
March-June period show nearly normal rainfall, they do 
include one month (May, 1944) during which there was 
Y.11 in runoff from 13.17 in rainfall. This monthly amount 
of rainfall and runoff doubtless has a return period of more 
than 15 years, so a longer record will probably decrease the 
slope of this line also. 

The rainfall and runoff relation has been plotted (Fig. 
3). Except for years of unusual rainfall distribution, the fit 
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Fig. 2. Runoff probability curves for area W-1 
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is very good. The storms of May, 1944, mentioned prev- 
iously, account for a large part of the 19.55 in runoff from 
45.73 1in rainfall during that year, and 1945, with 12.08 in 
runoff from 51.27 in rainfall, was a year of unusually good 
rainfall occurrence throughout the 12 months. Very little 
runoff should be expected when there is less than 25 in 
rainfall during a year. Rainfall has been less than 25 in in 
4 of the 15 years of record at area W-1 and for 8 of the 62 
years of the Weather Bureau record at Waco. At area W-1, 
three of those four years were in succession 1950, 1951, 
and 1952. The 15-year average runoff for the 12-month 
period has been 6.29 in, but the total for the 2-year period 
ended October 31, 1952, was only 1.06 in and for the 5-year 
period ended October 31, 1952, only 7.07 in. 
Characteristics of the Houston Black Clay soils, as they 
affect the intake of water, also must be studied in consider- 
ing the possible effect of conservation practices on runoff. 
The soils of this area are generally deep clays that shrink 
and crack on drying. They are underlain at a depth of from 
48 to 60 in with slightly pervious, partially weathered yel- 
low or brownish yellow marl, which becomes almost com- 
pletely impervious at greater depths. Moisture storage is 
limited largely to the 48-to-60-in clay layer above the marl. 
Because of the cracks, the soil takes in water rather rapidly 
until it is quite wet. This is true even on bare, exposed 
fields. Surfaces sealing, as experienced on loams or sandy 
clays, ordinarily does not cause early or heavy runoff from 
this land during heavy rains that occur when the surface 
soil is dry. Conversely, large amounts of runoff may occur 
from rains of relatively low intensity after the soil-moisture 
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Fig. 5 Effects of conservation practices on amounts of runoff 


deficiencies have been overcome and the storage capacity of 
the soil has been reduced. 

To measure the effects of conservation practices, records 
have been obtained from another area (Y-2) of 132 acres. 
From 1937 through 1942, both this area and area W-1 had 
similar treatment. Starting in 1943, however, a conservation 
plan was established on the Y-2 area (Fig. 4). The plan 
included increased acreages of grassland or pasture, terrac- 
ing of the cultivated sloping lands, and a change in the 
crop rotations to include legume crops. 

These conservation practices have reduced peak rates of 
runoff appreciably. Furthermore, the reduction in peak 
rates of runoff is a relatively constant amount about 0.48 in 
an hour on area Y-2. This means a peak rate of runoff of 
1 in per hr would be reduced to 0.52 in per hr, but a peak 
runoff rate of 3 in per hr would be reduced only to 2.52 in 
per hr. Similar results were obtained for other areas from 
20 to 309 acres in size*. 

The change in land use reduced the land in cultivation 
from 90 to 69.8 percent of area Y-2, while land in perma- 
nent grass was increased from 8.9 percent to 29.1 percent of 
the area. The acreage in cotton was reduced by more than 
half and corn acreage increased slightly, resulting in a size- 
able reduction in the row-crop acreage. Land in oats was 
increased somewhat but is seeded only with clover in order 
to get the legumes in the crop rotation. 

These changes could not have much effect until 1946, 
when all acreage had been through one cycle of the crop 
rotation, and the grasses become well established. Unfor- 
tunately, the years 1944, 1945, and 1946 have been the 
only years of heavy rainfall since conservation practices were 
established. Since then the rainfall has been below normal 
each year. Inasmuch as the conservation practices had not 
approached their maximum effectiveness during the wet 
years, there is no good measure of their effectiveness under 
these conditions. Fig. 5 shows the relation between the 
volume of runoff for the two areas for the period 1938- 


*Technical Bulletin No. 1022, July, 1950, U.S. Department of 
Agriculture, Rates and Amounts of Runoff for the Blacklands of 
Texas, by Ralph W. Baird and William D. Potter. 
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1942, before conservation practices were established, and 
the period 1943-1952 for both the annual total and for 
each of the three 4-month periods. These differences are 
not significant. 

Other records and observations have revealed that grazed 
pastures and oat fields are frequently in a condition to give 
more runoff from winter rains than cultivated fields. Tramp- 
ling of the soil by livestock, particularly if left in the fields 
while they are even slightly wet, leaves a compact, slowly 
permeable surface. With the increased acreage of pasture, 
and oats being grazed also, the conservation plan established 
on area Y-2 should not be expected to reduce runoff during 
the winter months. With the increased growth of grass, 
oats and spring clovers during the months of March through 
June, amounts of runoff have been reduced somewhat, but 
the amounts have varied widely for different storms and 
more data are needed to give accurate estimates of the 
amounts of the reductions. 

Usually there is little runoff regardless of treatment 
during the months of July through October, because of 
heavy use of water by growing vegetation and of lower 
rainfall. The largest measured monthly amounts for the 
untreated area (W-1) were 2.86 in of runoff from 8.44 in 
rain in September, 1942, and 1.09 in of runoff from 4.85 in 
rain in July, 1949. In September, 1942, area Y-2 was in a 
condition comparable to W-1 and the runoff was 2.34 in 
from 8.50 in rain. But in July, 1949, after conservation 
practices were well established, the runoff was 0.78 in from 
5.10 in of rainfall. Because of greater crop production and 
the consequent greater use of water in the area with con- 
servation practices, we should expect less runoff from this 
area during the summer and early fall months. 

There was only 1.90 in rainfall on these two areas dur- 
ing the period July 1 through November 22, 1952. All of 
this rainfall occurred as small showers of no practical value, 
and at the end of the period all areas were about as dry as it 
is possible to become naturally. During the period Novem- 
ber 23 through December 3, there was a total of 6.87 in 
of rainfall and 0.05 in runoff from the untreated area W-1, 
and 6.79 in rainfall and no runoff from the area Y-2 with 
conservation practices. Two weeks later, there was 0.23 in 
runoff from rains totaling 1.73 in on the W-1 area, while 
on the Y-2 area there was 0.09 in runoff from 1.82 in of 
rain. Again, on December 30, there was 0.80 in runoff 
from 2.38 in rainfall on the W-1 area and 0.58 in runoff 
from 2.28in rainfall on the Y-2 area. Only very small 
amounts of runoff occurred after this until the rains of 
March 8-12. Rains during March 8 to 11 on area W-1 
totaled 2.47 in and caused 0.42 in runoff. At area Y-2, 2.53 
in rain caused 0.18 in runoff. By this time both areas were 
wet almost to field capacity. On March 12, another storm 
of 0.84 in rainfall caused 0.64 in runoff at Area W-1 while 
0.90 in rainfall caused 0.65 in runoff at area Y-2. 

Rainfall and runoff during this period illustrate how 
widely the effects of conservation practices may vary. When 
dry, both areas take up large amounts of rainfall rapidly 
and the differences in the amounts of runoff are small. The 
maximum differences occur after the soil is partially wetted 
but before it is completely saturated. The difference between 
runott from the two areas narrows again until, when 
extremely wet conditions prevail, the conservation measures 
have little effect. The total effect throughout the wetting 
cycle, however, may be sufficient to affect crop production 


appreciably even though conservation measures have not had 
a major effect on annual or seasonal runoff amounts. 

The conservation plan applied to area Y-2 has resulted 
in more effective use of water by crops, and appreciable 
increases in crop yields have been measurcd. These increases 
are probably due to a somewhat higher fertility level of the 
land because of the use of legumes in the crop rotation and 
the reduction of runoff during critical periods. All indica- 
tions are that areas with conservation practices recover their 
water-holding capacity more quickly after rains and have 
a higher intake rate. More measurements, particularly dur- 
ing years of normal or above-normal rainfall, will be 
necessary before these effects can be evaluated. 


Wear Resistance of Disk Blades 
(Continued from page 94) 
proven that laboratory-wear measurements correlate closely 
with field tests, small metal samples varying in carbon con- 
tent and some containing alloying agents were heat-treated 
to produce different hardnesses and tested to determine their 
relative wear resistance. The weight losses for steels varying 
in carbon content from 0.45 to 0.95 percent and hardened 
to approximately Rc36, Rce40, Re44, Rce48, and Rc52 are 
shown in Fig. 9. These data show that within the range of 
this study, if two steels have the same relative hardness, the 
one with the higher carbon content will offer more resistance 
to abrasion. This is especially true through the hardness 
range, Rc36 to Rc44, used for practically all disks. This is 
in line with the statement made by Bliesener (1) in his 
discussion of steels for soil-working tools. 

The data in Table 4 for wear tests comparing SAE 6160 
and SAE 1080 steels show that the weight loss for both types 
of steel tended to decrease with hardness. The SAE 6160 
alloy steel samples showed less resistance to abrasion than 
the carbon-steel samples. This is in line with the results in 
Fig. 9 which show that the steel with the lower carbon con- 
tent will offer less resistance to abrasion. The addition of 
chromium and manganese tends to toughen the steel but 
did not replace the 0.20 percent carbon from the wear stand- 
point. Bornstein’s (2) findings based on field and labora- 
tory data are in general agreement, though not based on 
specific and exact comparisons of the type covered in 


this study. eae eee 


This study indicates that manufacturers of disks should, 
if possible, increase the carbon content of their carbon steel 
disks to SAE 1085 or SAE 1090 and heat-treat to obtain 
hardness in the range of 42 to 44 on the Rockwell C scale. 
Cross rolling the steel definitely increased impact and fatigue 
resistance. Improvements in the manufacture of carbon 
steels and in the heat-treatments of finished disks has less- 
ened the need for alloy steel disks. Alloys still stand up 
better under the extreme impact loads encountered when 
using large disks under severe operating conditions. Grind- 
ing cutting edges should be avoided wherever possible. 
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Performance of the Henry Phase Converter 
W. H. Knight, P. R. Bakes, and H. E. Hattrup 


Member ASAE 


OST electric power companies prefer not to have 
single-phase motors larger than 5 hp on their rural 
lines, since the larger motors cause a heavy current 

surge when they are first placed on the line. This surge in 
turn causes a voltage fluctuation which is not desirable to 
other customers on the line. 

However, extending three-phase service is expensive. In 
most cases it requires stringing extra wires on the distribu- 
tion lines, and it means extra transformers and metering 
equipment as well as new switches, disconnects and so on. 

A relatively new piece of electrical equipment appears to 
have advantages for farmers and power companies alike. 


This paper was prepared expressly for AGRICULTURAL ENGI- 
NEERING. 

The authors—W. H. KNIGHT, P. R. BAKES, and H. E. HATTRUP 

are, respectively, farm electrification project director, Idaho Farm 
Electrification Committee; farm representative, The Washington 
Water Power Co.; and associate professor of electrical engineering, 
University of Idaho. 


“2 


Fig. 1 The Henry phase converter allows the motor to operate like 

a Capacitor-start, Capacitor-run, single-phase motor. Because of severe 

current unbalances, the motor must be in good mechanical and 
electrical condition 


Phose Volts Phase cantante 


| 
| 


Motor input, Kw 


Fig. 2 Phase current unbalance is severe when the three-phase motor 
operates from a single-phase supply with the converter, which pre- 
cludes loading the motor beyond its horsepower rating. Capacitor-fed 
windings also are subjected to high voltages under certain conditions 
of light load. The solid curves lL, I2, Is in this graph compare phase 
currents with motor full-load amperes. The dash-dot curve shows 
current with conventional three-phase supply for comparison. The 
dash curves indicate elevation of voltage through the converter to 
phase V2.; and Vs.; 


Assoc. Member ASAE 


Known as the Henry phase converter, this equipment makes 
possible the satisfactory operation of three-phase motors 
from single-phase sources of power. 

To obtain information about the converter and its opera- 
tion, a comprehensive test using a 72-hp, 3-phase motor 
and converter was set up at the University of Idaho, in 
which the University’s departments of electrical engineering 
and agricultural engineering and the Washington Water 
Power Company participated. 

Such a phase converter is essentially a device that will 
cause a normal three-phase induction motor to operate as 
a single-phase capacitor-start, capacitor-run motor when pro- 
perty installed. A large amount of capacitance is used in the 
circuit for starting purposes. After the motor reaches operat- 
ing speed, part of the capacity is switched out of the circuit 
and the motor continues to run as a capacitor-run motor with 
reduced capacity in the third winding (Fig. 1). 

The equipment was installed and the appropriate test 
data taken to determine the motor operating characteristics 
at varying load conditions. A series of oscillograms were 
obtained to determine the current-phase relations and the 
starting characteristics of the motor. 

In general, it was found that the technical operation of 
the phase converter appeared to be satisfactory. It permitted 
the operation of a three-phase motor from a single-phase 
line. The over-all operation, however, was found to be 
inferior to the operation of a three-phase motor from a 
three-phase source. Possibly the most outstanding difference 
between the operation of the motor from the two sources of 
supply was the unbalanced current conditions that existed in 
the windings of the motor at various loadings when operated 
through the converter, as indicated in Fig. 2. Overheating 
of the motor at overrated loading was excessive. 

Near full load rating, the motor efficiency was quite 

(Continued on page 101) 
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Fig. 3. Motor efficiency when a phase converter is used approaches 

that of conventional three-phase operation of a 7.5-hp, three-phase 

motor above three-fourths rated full load. The power factor of the 

motor-converter combination under these load conditions is nearly 
100 percent 
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ITH the rapid increase in the irrigated acreage in 
W the humid, as well as in the arid semiarid, sec- 
tions of the country has come a greater demand for 
basic soils, crops and water information. As the use of water 
for irrigation and other purposes increased, the search for 
adequate water supplies has been intensified. Limited sources 
of water supply and the cost of water-delivery systems make 
it most desirable and, in some cases, absolutely necessary to 
base the design and operation of irrigation systems on the 
fundamental facts of soils, crop, and water. Only in this 
way can irrigation systems be operated economically and 
water supplies be conserved to the utmost. Much of the 
“guess work’ has already been removed from irrigation 
practice in some sections. Much more needs to be removed 
as our nation continues to develop. 

The state and federal agricultural experiment stations 
are, to the extent of their resources, helping to ascertain the 
facts that must be known. Greater support for these activities 
would advance the efficiency of water usage in this and other 
fields. Data from the Coshocton, Ohio, Research Station of 
the U.S. Soil Conservation Service (operated cooperatively 
with the Ohio Agricultural Experiment Station, Wooster, 
Ohio), presented herein, illustrate how a detail study of 
soil-moisture fluctuations helps to evaluate the need for and 
benefit of irrigation. 

One of the first steps in the determination of total 
amount of moisture that is readily available for use by a crop 
is to determine the depth of soil from which the crop with- 
draws most of its water. Extraction patterns have been 
developed by dividing the root depth into quarters and 
calculating the percentage of the total amount of water ex- 
tracted that came from each quarter. A typical, and some- 
what commonly used, extraction pattern is: Top quarter, 
40 percent; second quarter, 30 percent; third quarter, 20 
percent, and bottom quarter of root depth, 10 percent. 


This paper was presented at the winter meeting of the American 
Society of Agricultural Engineers at Chicago, IIl., December, 1953, 
as a contribution of the Soil and Water Division. 

The author—Lioyp L. HARROLD—is project supervisor, Agri- 
cultural Research Service, USDA, Coshocton, Ohio. 
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Fig. 1 Moisture changes at different soil depths, 1953 
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Available Moisture for Crops 


Lloyd L. Harrold 
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An examination of soil moisture data at the Coshocton 
Station indicates that extraction patterns for a single crop 
differ materially throughout the growing season. Noticeable 
variations in extraction patterns result also from using differ- 
ent estimates of soil depth. Differences by quarters in the 
extraction patterns for a corn crop on well-drained Musk- 
ingum silt loam soil for soil depths of 0 to 14 in and 0 to 
28in during two selected rainless periods are shown in 
Table 1. They illustrate the importance of selecting the 
proper soil depth in evaluating readily available moisture 
supplies. During the June period, the extent of root devel- 
opment and the consumptive-use values were both somewhat 
less than those in August. 


TABLE 1. SOIL-MOISTURE EXTRACTION PATTERNS FOR 
RAINLESS PERIODS ON CORNLAND, 1953 


Moisture extraction for period* 


Soil depth, Depth increment, June 8-12 August 10-13 

inches inches Percent of total Percent of total 
0-14 Oo - 35 40 55 
3.3- 72 19 29 
7.0-10.5 23 10 
10.5-14.0 18 6 
0-28 0-7 51 75 
7-14 33 15 
14-21 8 3 
21-28 8 ‘4 


*Values obtained from field observations. 


From the above data, it is apparent that most of the 
moisture for plant use was withdrawn from the top 14 in 
during both periods. Although some corn roots penetrated 
to depths of 3 and 4 ft, the bulk of the roots were found in 
the top foot. Soil-moisture data appearing on Fig. 1 show 
the extent to which moisture extraction in the 0-7 and 7-14- 
in depths exceeded that from the 14-21 and 21-28-in depths. 
Lines connecting consecutive field-observation values during 
rainless periods indicate the rate of moisture depletion in 
each profile section. Two such periods occurred in July— 
from the 15th to 17th and 23rd to 27th. Irrigation to raise 
the moisture supply in the 24-in profile up to field capacity 
prior to the first period, and rain prior to the latter period, 
provided ample moisture for crop needs. Field capacity 
values were obtained from laboratory moisture-equivalent 
determinations corrected for content of parent material frag- 
ments larger than 2 mm. 

During the August 13-25 period, when soil-moisture 
content in the upper layers was well below field capacity, 
moisture extraction rates in all four 7-in-depth sections were 
quite similar. After the August 25 irrigation, which replen- 


BEFORE IRRIGATION AFTER IRRIGATION 
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Fig. 2 Moisture extraction patterns (average daily values) 
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Fig. 3 Moisture in 24 in of cornland soil related to irrigation 


ished moisture to the 24-in depth, moisture extraction from 
the 0-7 and 7-14-in depths again reached values much great- 
er than those in the lower soil depths. The difference in 
extraction patterns before and after the August 25th irriga- 
tion is shown on Fig. 2. The addition of moisture to the 
24-in depth resulted in noticeable increases in moisture ex- 
traction in only the Q-14-in depth. Average daily consump- 
tive use from the 0-28-in depth of soil before the irrigation 
was (0.20 in; following the irrigation, it was 0.36in. It is 
possible that some of the soil water in these upper layers 
may drain to greater depths whenever the moisture content 
exceeds the field capacity by significant amounts. 

With the most rapid changes in moisture content occur- 
ring in the top 141n of soil, perhaps attention should be 
concentrated mostly on the readily available supplies in only 
this section and to irrigation water supplied to only this 
depth. Available data are not sufficient to warrant conclu- 
sions on this question. 

A study of Figs. 3 and 4, on which are shown daily rain- 
fall, periodic field observations of soil moisture and irriga- 
tion amounts, along with field-capacity and wilting-point 
data, will throw more light on this problem. The soil- 
moisture fluctuations in the entire 24-in profile in the 
unirrigated, as well as in the irrigated, areas are shown on 
Fig. 3 for the 3-month period June, July, and August, 1953. 
The difference between the field-capacity of 7.3 in and the 
wilting-point of 1.75 in indicates the maximum available 
moisture supply. The line at 4.5 in, designated as “ avail- 
able’’, has, in some areas, been adopted as a “rule of thumb” 
criterion indicating a point when irrigation water should be 
applied. The moisture range from 4.5 to 7.3 has thus been 
considered to be a good working range of moisture supply. 
This “one-half” point is set arbitrarily, and moisture contents 
somewhat less are believed to be insufficient for maximum 
production of some crops and for some soils. Much more 
experiment and study are needed to establish the desirable 
minimum limit of available moisture for different stages in 
the physiological development of various crops as affected by 
soil conditions and climatic factors. 

It is to be noted on Fig. 3 that the corn plots were irri- 
gated twice—1.42in applied on July 14 and 2.46in on 
August 25. In both cases, the amount applied was calculated 
to raise the moisture content of the 24-in soil depth up to 
field capacity. Rainfall after the first irrigation raised the 
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Fig.4 Moisture in 12in of cornland soil related to irrigation 


moisture content of this profile to values above field capacity. 
The residual effect of this first irrigation was very per- 
ceptible. As indicated on this figure, the field moisture 
values for the irrigated plots remained at higher quantities 
for several wecks after the first irrigation. In the unirrigated 
plots, the moisture content declined to values less than “1 
available” in mid July and again in mid August. It is to be 
noted that the moisture content remained practically constant 
during the latter half of August. The corn plants had wilted 
by this time and their consumptive-use rate negligible—yet, 
the total moisture content was about 2 inches above wilting 
point* in the 24-in depth. On the irrigated plots, the corn 
plants continued to consume water at high rates after the 
August 25 irrigation. 

Moisture values for the 0 to 12-in soil depth are pre- 
sented in Fig. 4. On the unirrigated plots, the moisture 
content in this depth declined to below wilting point by 
mid-July and again by mid-August. The plants showed some 
signs of wilting in July but revived after rainfall. Perman- 
ent wilting occurred soon after mid-August. Irrigation water 
was applied three times—1.40in on June 24, 1.30in on 
July 14, and 1.60in on August 21—each time to bring the 
moisture content of the 12-in profile from about one-half 
available moisture up to field capacity. 

The daily consumptive use by corn as evaluated by lysi- 
meters of the weighing monolith type at Coshocton (Fig. 5) 
shows that variations in available soil-moisture supplies 


*Wilting point values used herein are somewhat low as they 
were obtained from hygroscopic moisture determinations made in 
the laboratory by evacuating soil in an atmosphere of 3.3 percent 
sulphuric acid and corresponding to a pF of 4.7. 
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Fig. 5 Consumptive use by corn as affected by irrigation and rain, 
1953 — first block at each date irrigated 
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influence the evapotranspiration rate. The soil of the un- 
irrigated lysimeters is Keene silt loam—slowly permeable. 
More water is held in the capillary pores of this soil than 
in the better drained Muskingum soil of the irrigated lysi- 
meters. Past records show that evapotranspiration rates have 
been greater on the heavier soil than on the lighter one. 
This relationship may be seen on Fig. 5, July 11-13. Follow- 
ing the irrigation of July 14, the daily evapotranspiration 
(consumptive-use) values on the irrigated lysimeter ex- 
ceeded those on the unirrigated lysimeter—a greater moisture 
content with irrigation and a correspondingly greater use 
rate. The rains of July 18, 20, and 22, tended to equalize 
the available moisture and the use rate from the heavier soil 
returned to its usual place—higher values than on the lighter 
soil. This relationship persisted until August 11, after which 
the use rate on the irrigated lysimeter began to exceed that 
on the dry-land lysimeter. This latter difference increased 
noticeably in magnitude from about August 22 until carly 
September. Daily use of water on the irrigated lysimeter in 
this period reached a maximum of nearly 0.38 in, compared 
with 0.08 in on the dry-land lysimeter. 

Yield of corn on the dry-land and irrigated plots is 
given in Table 2. These data are for one year only and no 
comprehensive conclusions are warranted therefrom. 


TABLE 2. CORN YIELDS, IRRIGATION STUDIES, 1953 


Nitrate Irrigation 
Stand side-dressing water Crop yield 


Treatment per acre per acre applied per acre 
Pounds Inches Bushels 
Irrigated, 12-in depth 17,000 80 4.30 162 
Irrigated, 24-in depth 17,000 80 3.88 155 
None 17,000 80 0 116 


Irrigation- and consumptive-use studies like those car- 
ried on at the Coshocton Station should, in time, provide a 
sound basis on which to establish irrigation guides and to 
develop practical means of estimating readily available mois- 
ture supplies for scheduling irrigation. Data presented here- 
in were assembled to illustrate the importance of crop-root 
distribution and its relationship to moisture extraction pat- 
terns and evaluations of readily-available moisture supplies. 

Moisture-extraction data given herein resulted from fre- 
quent field-moisture determinations. Coshocton fiberglas 
blocks were placed at depths of 1, 3, 7, 12, 18, and 24 in in 
triplicate on each plot and the plots replicated three times. 
Average values are used in this paper. 

Lysimeters of the weighing monolith type, 8 ft deep and 
1/500-acre surface area, provided a means for evaluating 
fluctuations in the daily consumptive use of the corn plants, 
both irrigated and not irrigated. Harrold and Dreibelbis* 
reported on the construction features of these lysimeters and 
summarized data therefrom for several years. 

Collection and compilation of soil moisture data were 
made under the direction of F. R. Dreibelbis, soil scientist. 
Field work and much of the office compilation was done by 
R. E. Youker of the Station aad John M. Stackhouse, grad- 
uate student, college of agriculture, Ohio State University. 
W. H. Pomerene designed and set up the equipment for plot 
irrigation. William W. Bentz was responsible for the lysi- 
meter data. Grateful acknowledgement is made to these 
individuals for the above assistance in connection with the 
preparation of this paper. 


tHarrold, L. L. and Dreibelbis, F. R. Agricultural hydrology as 
evaluated by monolith lysimeters, USDA Technical Bulletin No. 
1050, December, 1951. 
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Henry Phase Converter 
(Continued from page 98) 
good and the power factor was higher than that of normal 
operation of either single-phase or three-phase motors (Fig. 
3). The power factor at all loadings was a leading power 
factor. 


The line-starting-current surge to this equipment is 
lower than that for normal single-phase or three-phase op- 
eration for equivalent power demand. However, the dura- 
tion of the surge is considerably longer. The motor with a 
converter should not be recommended for loads of high 
starting torque, but should be satisfactory for low-starting- 
torque loads such as fans, blowers, centrifugal pumps and 
similar loads. 


The installation will allow larger power units to be 
placed on single-phase distribution lines within limitations. 
In most cases, if the load is not too great, the entire installa- 
tion should not be an andesirable load from the standpoint 
of the power supplier. 


ADVANTAGES 


1 The relative cost for converter and three-phase motor 
is about the same as for a similar size single-phase motor. 


‘2 The purchased cost of a three-phase motor bought 
with a converter is not lost when three-phase power becomes 
available. The motor is still good. 


3 A three-phase motor with converter has higher ef- 
ficiency characteristics, less kva demand on starting and 
operates at a higher power factor than a similarly rated 
single-phase motor. 

4 A three-phase motor is safer from the fire hazard 
standpoint in grain elevators, feed grinders and similar loca- 
tions because there ts no brush arcing such as with a single- 
phase repulsion-induction motor. 

5 Because of better starting characteristics, the power 
company may allow up to 10 or 15-hp motors to be operated 
from a single-phase line instead of limiting them to 5 
or 71% hp. 


6 The installation has better power-factor characteristics 
than similarly rated single-phase or even three-phase induc- 
tion motors. It offers a low leading power factor when 
idling on the line and near unity power factor at rated load. 
These conditions should be very desirable for the power 
supply company. 


DISADVANTAGES 


1 The converter is built for only a single motor load. 


2 The starting torque of a motor through a converter is 
less than for similar sized single-phase repulsion-induction 
motors, or for three-phase motors operated from a three- 
phase supply. 

3 The motor that is connected through a converter can- 
not be overloaded beyond rated load. Overloads cause un- 
balanced motor characteristics resulting in excessive motor 
vibration, noise and line disconnection. 

4 Overheating of the motor at over-rated loading is 
excessive. 

5 Adaquate motor protection may be difficult to attain 
under certain conditions because of longer starting periods 
and because of high currents in any one phase at a time. 
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Cotton Mechanization in the Piedmont 
John G. Futral 


Member ASAE 


HREE of the major problems in completing the 

mechanization of cotton production are the improve- 

ment of soil fertility and physical condition, control 
of weeds and grasses, and harvesting. Georgia is working 
on the first two problems as a part of the regional cotton 
mechanization project. Since all of the states participating 
in the project are cooperating by exchanging ideas and in- 
formation, rapid progress is being made. 

On those soils of the state where erosion is not a prob- 
lem, cotton may be grown continuously with no diminution 
in yield when adequate fertilizer is used. One 13-year fer- 
tilizer experiment yielded well over a bale per acre in its 
final year on a field which had been planted in cotton for 68 
consecutive years. However, most of Georgia’s farm land 
requires protection from erosion which makes winter cover 
crops necessary. Therefore, work was started on methods of 
seeding carly cover crops in cotton before harvest in order 
to obtain good growth, and on methods of disposal of these 
crops prior to planting cotton. 

Five years’ results using legumes and non-legumes singly 
and in combination were disappointing from the standpoint 
of increasing cotton yields. Only blue lupine in the Coastal 
Plain and crimson clover in the Piedmont produced bettere 
yiclds, and frequently the use of other cover crops decreased 
yields. One result of a cotton-cover crop rotation in the 
Coastal Plain was a great increase in nematode damage 
necessitating fumigation in order to continue the experi- 
ment. No trouble was encountered in satisfactorily dispos- 
ing of the cover crops in this region with conventional 
equipment correctly used. 

A satisfactory method of handling winter cover crops 
prior to planting cotton has not been found for the heavier 
Piedmont soils. Wet weather in March and April usually 
precludes the turning under of cover crops in time for de- 
composition to take place before planting cotton. Conse- 
quently, unless the residue is buried several inches deep, it 
will seriously interfere with the operation of conventional 
fertilizer and planter openers. It can be buried by turning 
with some moldboard plows but the power requirements are 
too high for the 2-row tractors commonly used on the aver- 
age Piedmont farm, not to mention the cost of plow point 
replacement. 

An effort is being made to solve the problem by using 
bush and bog harrows for land preparation. This climinates 
the disadvantages of deep plowing previously mentioned, 
but since most of the crop residues are left near the surface, 
disk openers for both fertilizer and sced are usually neces- 
sary. Since weed population is higher following harrow 
preparation than following deep turning, careful cultivation 
is necessary, and disk gangs have proved satisfactory since 
they permit high driving speeds with no trash interference. 
Good stands and good cultivation have been attained, even 


This paper was presented before a meeting of the Georgia Sec- 
tion of the American Society of Agricultural Engineers at Atlanta, 
Ga., October, 1953. Approved as Paper No. 250, Journal Series, 
Georgia Experiment Station, Experiment, Ga. 

The author—JOHN G. FuTRAL—is head of the agricultural en- 
gineering department, Georgia Experiment Station. 


following a very heavy rye cover crop when the harrow left 
most of the residue on the surface. Cotton yields are some- 
what lower from harrow preparation than from turning, but 
not significantly so. 

Thus far the major accomplishments on this phase of the 
work have been the development of a tractor-mounted drill 
for seeding cover crops in unharvested cotton with little 
damage to the crop and the successful use of disks for han- 
dling planting and cultivation in trashy land. 

The problem of weed control without hand labor is the 
most difficult problem remaining in cotton mechanization. 
Good weed control is essential for mechanical harvesting as 
well as for obtaining profitable yields. The Georgia work 
on this problem is divided into two main parts, namely, 
mechanical methods and chemical plus mechanical means. 
All work is done on the heavier Piedmont soils where most 
of the land is rolling and rows are curved and compara- 
tively short. 

A 2-row tractor with standard fertilizer and planter 
equipment is used for all experimental work. In addition to 
the regular cultivator frame and equipment, additional tool 
holders have been added for experimental equipment. For 
chemical work, the tractor is equipped with a compressed- 
air spray system since this has proved more accurate and 
more casily regulated than the usual power take-off pump 
system. However, a power take-off pump was also installed 
and is used for transferring chemicals to the pressure tank, 
for insecticide application, and as a stand-by unit in case of 
equipment failure while placing experiments. Rollers for 
shaping beds for pre-emergence herbicides are mounted 
separately from the spray nozzles so that either may be with- 
drawn from use without the need for readjustment. None 
of the spray equipment interferes with any cultivating equip- 
ment, and it is normally used to apply insecticides and post- 
emergence herbicides while cultivating. All experimental 
apparatus may be removed from the tractor in a few minutes 


after loosening seven bolts. (Continued on page 104) 
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Tractor with experimental equipment used in the Georgia Experi- 
ment Station studies of precision placement of herbicides for pre- 
emergence and post-emergence weed control 
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A report to you about men and machines that help maintain International Harvester leadership 


How 


McCormick planters 
match planting rate 
to soil fertility 


The new McCormick 4-row clutchless check-row 
planter, developed by IH engineers, gives farmers a 
choice of 27 different planting rates instead of the 
usual three. This reduces the risk of lower yields due 
to either over or under-planting. 


Varying the speed of continuous-running seed plates 
enables farmers to plant in combinations of 2’s and 3’s, 
3’ and 4’s, or 4’s and 5’s to exactly match plant popu- 
lation to soil fertility for top yields from any soil! 


IH developed a fertility-level planter for Farmall" 
tractors when it was shown that matching plant popu- 
lation to soil fertility had a marked influence on yields. 
At the University of Illinois, for instance, land capable 
of producing 90 to 120 bushels to the acre yielded 89 
bushels with 8,000 stalks, 109 bushels with 12,000 
stalks, and 118 bushels with 16,000 stalks. On 60. 
bushel land, these planting rates reduced yields from 
64 to 56 bushels an acre. 


Now, IH engineers have applied the population 
planting principle to 2 and 4-row McCormick trailing 
planters as well as the new Fast-Hitch planter for the 
Farmall Super C tractor. 
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New clutchless design. This is the new constant-mesh gear 
drive on McCormick planters. It turns continuous-running seed 
plates to check-plant 2, 3, or 4 kernels a hill, or in between these 
rates. This matching of plant population to soil fertility boosts 
yields without increasing production costs. 


Snake-like flexibility lets McCormick 4-row planters put 
all kernels at uniform depth, even in rough or rolling land. 


oe aed 


McCormick fertility-level planters are another example of the way IH 
engineering keeps product development abreast of the latest discoveries 


of our crops and soils scientists. This helps farmers to start profiting 
from new farming techniques almost as soon as they are proved practical. 


INTERNATIONAL HARVESTER 


International Harvester products pay for themselves in use — McCormick Farm Equipment and 


Farmall Tractors . . . Motor Trucks . . . Crawler Tractors and Power Units . . . Refrigerators and 


Freezers— General Office, Chicago 1, Illinois 
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Cotton Mechanization 
(Continued from page 102) 


In the tests, any experimental equipment used ts com- 
pared directly with the best known commercially available 
equipment. The average farmer fails to obtain the best re- 
sults from his equipment because of carelessness in setting 
the tools or by failure to drive correctly and at the proper 
speeds. Therefore, in this work great care is taken to use 
available equipment correctly. The tests are simplified by 
using only recommended fertilizers, varieties, and herbicides. 

The case with which weeds may be controlled by me- 
chanical means depends on the weather. In 1952, an ex- 
tremely dry year, only two cultivations were required for 
excellent weed control with all methods tried. Yields were 
low and there were no differences resulting from methods 
of cultivation. Hand hoeing, used as a check, was not 
profitable. 

In 1953 the story was different. Rain occurred on 37 
percent of the days during the cultivating season, and there 
were several periods of cight to ten days when it was impos- 
sible to get in the field. In addition, adequate boll weevil 
control was impossible during the latter part of the growing 
scason since the cotton planted in 38-in rows averaged be- 
tween 5 and 6 ft in height. To obtain any acceptable degree 
of weed control it was necessary to run closer to the row and 
to throw more dirt than is usually recommended, and this 
was reflected in the yields. The hard-hoed check yielded 
1439 lb of sced cotton per acre and had a final count of 
1834 weeds per acre, while the best mechanical treatment, 
(disk gangs), yielded 11741b per acre with a final weed 
count of 7738. However, the standard cultivation practice 
of using fenders and sweeps yielded only 937 Ib with a final 
weed count of 13,642 per acre. This yield was significantly 
lower than that obtained from the use of disk gangs. The 
use of spring-tooth gangs gave the best weed control of any 
mechanical device but the yield was only 1063 lb per acre. 
Rotary hoes used with sweeps produced a yield of 989 Ib of 
seed cotton per acre. A possible explanation of the higher 
yields produced by the disk gangs is the fact that they could 
be set far enough away from the row to prevent excessive 
cutting of fender roots, and yet threw enough dirt to bury 
many of the weeds and grasses in the row. This was not 
possible with the other equipment. 

Under conditions existing at this location during the 
1953 season, the use of hand labor was quite profitable, but 
when the results for two years are averaged it shows little 
profit. 

The combination of chemical and mechanical methods 
used on another test showed much better weed control than 
mechanical methods alone. This test was located on wetter 
ground than the one previously described, and the weed 
population was several times higher. Over 30 man-hours 
per acre were required to hoe out the check plots, yet one 
treatment, pre-emergence herbicide plus two cultivations, 
had only 1.3 times as many weeds as the check plot. On 
the mechanical test the best treatment had 4.2 times as many 
weeds as the check plots. Yields were quite similar, the 
chemically treated plot yielding 1223 lb of seed cotton, per 
acre as compared with 1481 lb for the hand-hoed check. 

Fertilizing, bedding, planting, rolling, and herbicidal 
spraying were done in one operation at 2%mph. Twelve 
pounds per acre of a systemic-type herbicide were applied in 
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a 14-in band over the row. With the exception of ragweeds, 
good control was obtained on the band for five weeks in 
spite of the wet weather. Three inches of rain in five hours 
fell on the test a few hours after planting but little damage 
to germination or final stand was observed. The first cultiva- 
tion was made using disk hillers to bar off the row leaving 
about 10 in of undisturbed soil along the row. Sweeps were 
used for the middle. The second and last cultivation was 
made with disk gangs, throwing dirt to the row. Other 
variables in the test consisted of using the herbicide as a 
6-lb per acre postemergence application, and the use of a 
herbicidal oil. No benefit was derived from their use as 
continued wet weather delayed the application until the 
weeds were too large to be killed. 

A number of questions remain to be answered regarding 
the use of herbicides, and other tests are being run in an 
effort to answer them. In some areas it is considered es- 
sential to fertilize and bed on the cotton rows in advance 
of planting so that the beds can settle. A comparison of this 
method with beds thrown up at planting has been made for 
two years and each time bedding at planting proved slightly 
superior for obtaining stands and equally good for weed 
control. Fortunately extremes of weather conditions, dry 
and wet, were encountered so the results are more signifi- 
cant than would normally be true for only two years’ work. 
By bedding at planting instead of before, one entire opera- 
tion is saved. 

Farmers have questioned the need for hill planting and 
rolling when using herbicides since these operations usually 
require the purchase of additional equipment. Comparisons 
are being made using herbicides on drill and hill-planted 
cotton, rolled and unrolled, but several years’ results must 
be obtained before definite recommendations can be made. 
Based on preliminary observations and results, the following 
statements appear to be true for the heavier Piedmont soils: 

Rolling is desirable when the soil is cloddy or uneven, 
or when heavy rains may be expected before the seedlings 
emerge. Compacting the soil minimizes erosion which 
sometimes exposes the seed to the action of the herbicide 
causing injury. Hill planting is necessary when contact-type 
herbicides are used, but drill planting is usually satisfactory 
when systemic-type herbicides are used. However, it must 
be remembered that it is necessary to plant to a stand when 
using herbicides since any soil disturbance such as would 
occur when thinning or chopping would destroy the effect of 
the chemical. Hill dropping is the safest method to use for 
planting to a stand on heavy soils since a clump of plants can 
push their way through a crusted surface through which a 
single seedling cannot emerge. 

Another objection to the use of herbicides by farmers 
has been the necessity for precise application of the recom- 
mended rates which involves accurate calibration of equip- 
ment. This has been solved by the publication of concise 
and simple tables and directions for calibration, and for dilu- 
tion of chemicals. Once the proper nozzles have been se- 
lected, the average farmer can regulate speed and pressure to 
produce the desired application rate in ten minutes of work. 

The introduction of chemical herbicides has given the 
farmer a most promising tool to use in completing the me- 
chanization of cotton. When enough data are obtained, and 
combined with results from other states, it will be possible to 
make definite recommendations to take care of nearly all 
soil and climatic conditions. 
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When tractors replaced work animals on farms it 
seemed natural that implements should be trailed 
behind the source of power in the traditional man- 
ner. Until recently, pull-type plows were accepted 
without question. Today, the trend is toward 
mounted implements! 

With the development of hydraulic systems, it 
became obvious that there were many advantages 
in mounting plows and similar implements directly 
on the tractor, eliminating extra wheels and frames 
. .. thereby lowering the cost of the implement. 
In doing so, however, it was apparent that new 
engineering problems were involved — if the full 
potential of tractors and mounted tools was to be 
realized. 


Here are some of the features that make Allis- 
Chalmers WD-45 and CA Tractors with matching 
equipment outstanding in this field. With these 
tractors, engine power spaces rear wheels in or out 
to fit the job. Hydraulic TRACTION BCOSTER 
makes use of the implement’s weight to increase 
traction as needed. Implements are free-swing — 
pulled from a single master hitchpoint located 
ahead of the tractor rear axle. Automatic SNAP- 
COUPLER makes changing implements a matter 
of seconds. 

Yes, mounted implements have come of age, fora 
significant advancement in the efficiency of power 
farming. 
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Model CA Tractor lifts disk harrow hydraulically 
to cross grassed waterway 


SNAP-COUPLER is an Allis-Chalmers trademark, 
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Maryland's Public Drainage Program 


C. P. Merrick 


Member ASAE 


RIGINALLY drainage organizations were formed 

in Maryland by special acts of the state's general 

assembly. A general drainage law granting juris- 
diction in this field to the county commissioners of the 
several counties was enacted in 1844. This law, with num- 
erous subsequent amendments, is commonly known as the 
“tax ditch law.” 

Most of the early public ditches were constructed and 
maintained with slave labor. From 1865 to 1920 many tax 
ditches were dug. Hand labor was used almost exclusively, 
and the design, in terms of size, grade, and alignment, was 
of low quality. From 1920 to 1935, a period of farm 
depression on account of high labor prices and a general 
disinclination to do hard manual labor, both new construc- 
tion and maintenance dropped to almost zero. This was the 
situation when the CCC (Civilian Conservation Corps) 
drainage camps entered the picture. 

Each camp started out with 200 men and a '-yd drag- 
line. Their work was limited to public ditches and the first 
projects were in the areas where the ditch organizations 
had been kept tn active status through the years. During 
the operation of this program there was little direct cost 
to the property owner. The work of these camps was re- 
ceived with such favor that boards of county commissioners 
in the various counties soon started contributing to the cost 
by purchasing additional draglines and paying operators in 
order to expand the program. 

With the coming of World War II, the activities of the 
CCC were curtailed and finally abolished. Having lost this 
labor and equipment, it was necessary to raise additional 
local funds to keep the program in operation. At this point 
it was apparent that a new drainage law was necessary. 

The principal defects of the old tax ditch law were its 
failure to require adequate engineering design and to pro- 
vide a workable method for the collection of taxes for con- 
struction and maintenance. 

In 1941 a new law was written by Ray W. Carpenter 
and enacted by the Maryland General Assembly. Its major 
provisions are as follows: 


1 Upon petition by a group of landowners a board of 
drainage viewers is appointed by the board of county com- 
missioners. 

2 The board of drainage viewers must include in their 
report to the county commissioners if the proposed project 
is practicable, the total cost, the sum that cach person bene- 
fited shall be assessed and the acreage of each, also the 
necessary maps, profiles, dimensions and design factors. 

3 After this report is received by the county commis- 
sioners a public hearing is held with the commissioners as 
judges in the case. If a majority of the landowners assessed 
are in favor of an organization, the commissioners can de- 
clare a public drainage association established. 

This paper was presented at a meeting of the North Atlantic 
Section of the American Society of Agricultural Engineers at Farm- 
ingdale, N. Y., September, 1953. 


The author—C. P. MERRICK—is extension agricultural engineer, 
University of Maryland, College Park. 


4 The landowners then elect a board of three managers. 
From this point on the managers have full charge of the 
operation of the organization. 

5 All assessments are collected by request from the 
board of managers, who prepare a tax roll and submit it to 
the county commissioners, who then certify it to the county 
treasurer for collection at the same time and in the same 
manner as all other state and county taxes. 


It now was necessary that each county establish its indi- 
vidual public drainage program. Soil conservation districts 
were organized on a county-wide basis and technical assist- 
ance was secured from the U.S. Soil Conservation Service 
to lay out and design the public drains. 

Each county's program was set up according to the 
amount of money the board of county commissioners agreed 
to put into the program, which was influenced by the inter- 
est of the farm people in that county. In two counties the 
board of county commissioners purchased draglines and 
appropriated enough money to operate them. In these 
counties the only cost to the drainage associations has been 
the clearing of the rights of way where the drains run 
through a wooded area and the organizational costs. 

In some counties equipment was rented and the county 
commissioners helped the public drainage associations to 
the extent of one-fourth to one-half of the total cost of the 
proposed project. The total cost in these cases included 
organization costs, the cost of clearing the rights of way, 
where necessary, the cost of renting and operating the 
equipment for excavation and the cost of blasting stumps 
where necessary. 

Incidentally in Maryland leveling of spoil banks has 
never been considered a public problem but the individual 
property owner's responsibility and each property owner 
is expected to bear the cost of leveling his own bank. The 
reason for this general policy is that each individual has 
his own ideas as to how his spoil bank should be leveled 
and consequently the cost per unit would vary on each 
property. 

The county commissioners in the various counties in 
which we have public drainage associations have always 
considered these public drains in much the same light as the 
county road systems. The public ditches not only help give 
better drainage to the roads they cross but raise the value of 
the farm land which they drain. This increase in value 
means higher assessments and higher taxes. 

Some boards of county commissioners are appropriating 
as much as $20,000 each year to help with the public drain- 
age program in their respective counties. 

Following are the author's observations on the operation 
of the Maryland drainage law. When the law of 1941 was 
written, it was felt that it pretty well covered the state's 
needs, but as the general program changed and the property 
owners were required to bear larger portions of the total 
cost of improvement, it became necessary for the board of 
managers of some large projects to borrow funds to finance 
the work on an uninterrupted economical basis. 

(Continued on page 108) 
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Save safely--specify LINK-BELT 
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Typical chains from 


ee An invitation to implement design engineers 
who require special chain attachments 


Steel Link-Belt 
for moderate-strength 
power transmission and 
conveying. Also available 
in malleable. 


ECAUSE double pitch roller chain has only half as many joints as its 

standard pitch counterpart, you get a lighter, less expensive chain 

with no sacrifice of tensile strength. And, with the chain engaging only 
every other tooth, sprocket wheel life can be greatly increased. 

When you specify Link-Belt Precision Steel Roller Chain—single or 
double pitch—your chain troubles are reduced to a practical minimum. 
Built-in extra-strength features are your assurance of longer chain life. 

Equally important, our engineers will work with implement designers 
on attachments for conveying and other functions. If there's no standard 
chain attachment that fits your needs, they'll develop special attachments 
to handle the job. 

For all the facts, send for Roller Chain Data Book 2457. And for 
information on the complete Link-Belt line of agricultural chains and 
sprockets, see the Link-Belt sales representative nearest you. 


Class 400 Pintle 
chain — cast links with 
closed pin joint, for light 
conveyor, elevator or drive 
duty. . 


Double - Pitch 
Precision Steel Roller 
Chain, for conveyor, 
power transmission appli- 
cations. ‘ 


Precision Steel 
Roller Chain, standard 
pitch, combines high 
horsepower with light 
weight. 


CHAINS & SPROCKETS 


LINK-BELT COMPANY: Executive Offices, 407 N. Michigan Ave., Chicago 1. To Serve 
Industry There Are Link-Belt Plants and Sales Offices in All Principal Cities. Export 
Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; 
South Africa, Springs. Representatives Throughout the World. 13,412 


e 
Complete Link-Belt % a 
sprocket line includes 
single and multiple width 
sprockets. 
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Agricultural Engineer Writes from Kenya 
To THE Epiror: 

The delay (in sending 1954 ASAE membership dues) 
has not been due to any red tape governmental delay, but 
chiefly to pressure of work and ‘‘demoralization” off duty. 
The latter is caused in part by the necessity of assisting 
neighbors in the locality and making up for those absent on 
full-time or relief duties in terrorist areas. I am the only 
full-time agricultural engineer in this area, and a large 
amount of machinery is used to make up for the absence of 
manual workers—who work. 

At times, when we read of Africans “‘lecturing” in the 
United States, Indians in England, etc., we feel demoralized 
enough to leave the African to his own politicians and 
methods as universally recommended. However, this is ra- 
ther a cowardly attitude to adopt towards the mass of the 
local population who are cheerful and ignorant, but without 
ill will towards anyone — until some outside politician tells 
them how miserable they are. 

It may be of interest to you to know that our African 
staff is paid, housed, fed, educated and doctored by the farm 
operated by our company. They pay six shillings a year tax 
regardless of income. They are supplied with a small hold- 
ing (about 20 acres per family) which is terraced and 
watered by the company, and they get two months leave a 
year. Our better men get paid British rates (less tax, plus 
above benefits!); others naturally less. Some will only milk 
20 cows, morning and evening, nothing else. Others feed, 
watch, water and tend to the cattle and dairy utensils. Trac- 
tor drivers only drive — an assistant fuels up, couples up 
implements, etc. One wonders how many wil! be necessary 
to govern the country. This farm is a semidesert and reason- 
ably efficient by local standards, but in addition to five 
whites full time, we require over 400 Africans to attend to 
the crop and milk output. We have only some 2000 head of 
semiEnglish cattle all told and produce about 2000 gallons 
of pasteurized milk a day. The whole “ranch” is about 
20,000 acres. Including about 3000 acres for workers’ small 
holdings and about 8000 acres either too steep or too dry 
for anything, the output per man is pretty low. 

The sole water supply consists of artificial dams located 
where useful and three boreholes in the desert area. Rain- 
fall is variable from some 12 to 60 inches per year and the 
farmable land has no water in spite of the test borcholes to 
nearly 900 fect. 

I hesitate to take up your valuable time with local news, 
but I hope you will not regard your members in Kenya as 
fiends in white skins oppressing the hardworking Africans. 
This is incorrect, regardless of African, Indian or any “‘lec- 
turers” in any country. We particularly resent people who 
come here to cause trouble, cither by posing as security 
forces, lawyers, or just “visitors.” 


aah a RICHARD S. MACKAY 
Nairobi, Kenya 


Public Drainage Program 


(Continued from page 106) 


The 1941 law was not entirely clear as to the authority 
of the managers of a public drainage association in con- 
nection with borrowing money either by promissory notes 
or selling bonds. In 1949, to help clear up this uncertainty, 
two amendments were added to the law. One provides that 
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the board of managers can issue and sell bonds for an 
amount not exceeding the total cost of the proposed im- 
provements; the other amendment gives the managers power 
to borrow money from banks or other persons through the 
medium of promissory notes. 

The issuing and selling of bonds has proven to be a 
costly, complicated and burdensome procedure and has 
been used by only one association. However, the power to 
borrow money by the giving of promissory notes has been 
used extensively by many organizations. Local banks con- 
sider these notes as first-class loans and the associations 
have had no trouble in raising funds. 

There has been very little, if any, legal service used in 
the organization of the Maryland public drainage associa- 
tions. This saves the farmers from $150 to $200 on each 
association which they organize. 

Most of the ditches in Maryland have their outlets in 
swampy, heavily wooded areas. The clearing of a right of 
way of sufficient width for a dragline to operate through this 
heavy brush is quite a problem for a group of farmers to 
tackle. Depending upon the type of brush and woody 
growth, the cost of clearing is now from $100 to $150 per 
acre. Since the amount of clearing varies on each ditch, 
the cost of each project varies considerably. The average 
cost now per acre of cropland benefited is $10 to $15 with 
the cost per acre of woodland benefited being usually one- 
fourth of that amount. 

At present we have 185 public drainage associations in 
Maryland in good legal standing. These associations in- 
clude: 3925 taxables or landowners, over 1100 miles of 
ditches, and more than 700,000 acres of land. There are 
also 10 associations in the process of organization and some 
of the counties have 5 to 6 groups which are waiting for 
equipment to reach them to start work. 

The Maryland public drainage program is giving the 
farmer a service that he appreciates and is using more 
each year. 


veyor 


In this picture is shown the unloading of grain from a truck on the 
duck farm of Harry Baker at Eastport, Long Island, N. Y., where 
they feed over 200,000 ducks. The point of particular interest in the 
picture to engineers is the 1-in flexible shaft (made by Stow Mfg. 
Co.) used to drive the conveyor off the power take-off of the truck. 
It is essential, in this application, that the drive be flexible since it 
is necessary to move the conveyor in order to load the hoppers 
evenly. Prior to the flexible-shaft application to this conveyor, four 
men and two trucks were required to unload 30 tons of feed each 
day, but with the equipment shown here it is possible with only one 
man and one truck to unload 35 tons of feed in half a day 
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R. FULLER uses his steel building primarily for machinery 

storage. In addition to a tractor, light trucks and trailers, 
he keeps some earthmoving equipment in the shed. Particu- 
larly impressed by the strength of his steel building, he states, 
“I decided on this steel building because of its sturdy con- 
struction. 

“‘T am more than satisfied with the steel building I bought 
to house our farm equipment,’’ says Mr. Fuller. “Our farm 
buildings are quite close together, and in case of fire it would 
be a hard job to keep them all from going. With $30,000 
worth of equipment in one building, that is something to 
think about.” 

And “think about it” is just what Mr. Fuller did. The 
obvious solution was a fire-resistant building—a steel building. 
“TI do not have insurance of any kind on my steel building, 
as insurance is a big item on my farm,” he adds, confidently. 

Like many other farmers, Mr. Fuller has recently further 
improved his farm by the addition of another large factory- 
built steel building which he is now using to house his beef 
cattle and swine. This is additional proof of Mr. Fuller’s 
satisfaction with steel buildings. 

Practical-minded farmers know—you get the most 
for your money when you invest in a factory-made 
steel building manufactured with long-lasting U-‘S‘S 
Galvanized Steel Sheets for roofs and side walls and 
a U-SS Structural Steel framework. 


A PI aCe AS ea Renee > 
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UNITED STATES STEEL CORPORATION produces high- 
quality U-S‘S Galvanized Sheets and Structural Steel 
which our customers manufacture into durable farm 
buildings. Your requests for information will be for- 
warded to the manufacturers of these buildings, and you 
will hear directly from them. 


SEND THIS COUPON FOR FURTHER INFORMATION 


a eee ele ee eee aetna 


Agricultural Extension Section 
United States Steel Corporation 
Room 4217, 525 William Penn Place 
Pittsburgh 30, Pa. 


_ I would like additional information about steel build- 
ings for the following: 


0 machinery storage 0 cattle shelters 
0 grain storage 0 dairy barns 
0 hay storage (1 poultry houses 


0 other.... 
Approximate size or capacity 
0 Please have a steel! building representative call on me, 
Send information to: 
Name 


Address Town 


County. ; State. 


i 
' 
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NEWS SECTION 


Mebmmnnnne cnt cneneecnenetaan 


Ben Hagglund Heads Pacific 
Coast Section 


SAE members attending the yearly meet- 
ing of the Pacific Coast Section of the 
American Society of Agricultural Engineers, 
held January 22 and 23 at Stockton, Calif., 
elected B. L. Hagglund, sales manager at 
the San Leandro, Calif., works of Caterpillar 
Tractor Co., as chairman of the Section for 
the ensuing year. He succeeds F. H. Wat- 
son, Jr., senior agricultural engineer, East 
Bay Municipal Utility District, Calif. Mr. 
Hagglund has served this past year as vice- 
chairman of the Section. 

K. R. Frost, assistant professor of agricul- 
tural engineering, University of Arizona, 
was elected the new vice-chairman of the 
Section, and Walter W. Weir, drainage en- 
gineer, division of soils, University of 
California, Berkeley, was re-elected secre- 
tary-treasurer. About 110 members and 
friends of ASAE attended the meeting. 

Chairman Watson opened the first session 
of the meeting on the forenoon of January 
22 which featured three talks: ‘Thermal 
Comparison of Shade Materials’’ by T. E. 
Bond, USDA agricultural engineer; “Water 
Cooling by Forced Draft and Nocturnal 
Radiation” by John R. Goss, University of 
California agricultural engineer, and on 
“Our Shrinking Agricultural Lands” by R. 
L. Adams, economist of the Giannini Foun- 
dation of Agricultural Economics, Univer- 
sity of California. 

M. E. Hamilton, chief eng'neer, Stockton 
Works, J. I. Case Co., presided at the after- 
noon session the same day which featured 
four interesting numbers as follows: “De- 
veloping and Testing Farm Machinery” by 
H. P. Smith, chief engineer, Stockton Works, 
International Harvester Co.; “The Agricul- 
tural Engineer's Relation to the Foreign Aid 
Program” by O. W. Sjogren, a past-president 
of ASAE and on a temporary assignment at 
the California State Polytechnic College; 
“Equipment and Methods of Applying Oil 
for Weed Control of Cotton” by H. F. Mil- 
ler, Jr., agricultural engineer at the USDA 
Cotton Field Station at Shafter, Calif., and 
“Development of a Mechanical Apricot Cut- 
ter” by Coby Lorenzen, Jr., University of 
California agricultural engineer. 

The Section dinner was held on the even- 
ing of the first day. Chairman for the occa- 
sion was the newly elected Section chairman, 
B. L. Hagglund, who introduced the toast- 
master, J. P. Fairbank, regional director of 
the California Agricultural Extension Serv- 
ice, who presided over the dinner program. 
The first speaker was ASAE President 
Edwin W. Tanquary, who presented an in- 
teresting and informative discussion of So- 
ciety activities. Mr. Tanquary was followed 
by Dr. Tully Knowles, president of the Col- 
lege of the Pacific, who gave a most interest- 
ing discussion on the subject “Was Malthus 
Right?” He presented a number of inter- 
esting developments down through the years 
to prove that Malthus was wrong. 

The new Section chairman, B. L. Hagg- 
lund, presided at the forenoon session on 
January 23 which induded four program 
contributions of outstanding interest to those 
in attendance. The first speaker, representing 
the state engineer of the state of California, 
discussed the state’s interest in the national 
water resources policy. He was followed by 
Leonard Schiff of the Soil Conservation 


ASAE Meetings Calendar 


February 13— MICHIGAN SECTION, Hotel 
Hayes, Jackson, Mich. 


March 5—Iowa-ILLINOoIS SECTION, American 
Legion Club, East Moline, III. 


April 1 and 2 — PENNSYLVANIA SECTION, 
Agricultural Engineering Building, Penn- 
sylvania State University, State College. 

April 2 and 3—M1p-CENTRAL SECTION, Ro- 
bidoux Hotel, St. Joseph, Mo. 


April 2 and 3— Rocky MOUNTAIN SEC- 
TION, Colorado A. and M. College, Fort 
Collins 


June 20-23—47TH ANNUAL MEETING, Uni- 
versity of Minnesota, Minneapolis 


August 24-26—NorTH ATLANTIC SECTION, 
University of Vermont, Burlington 


October 14 and 15—PaciFic NORTHWEST 
SECTION, Davenport Hotel, Spokane, 
Wash. 


December 6-8 — WINTER MEETING, Edge- 
water Beach Hotel, Chicago. 
Note: Information on the above meetings, 


including copies of programs, etc., will be 
sent on request to ASAE, St. Joseph, Mich. 


Service stationed in California who spoke 
on water spreading for underground storage. 
Ephraim Dyer, Jr. of the Western Concrete 
Pipe Assn., gave an exceedingly interesting 
talk on the responsibilities ge trade asso- 
ciation to the public. The program closed 
with an interesting and informative review 
of drainage work in California by Walter 
W. Weir, University of California drainage 
engineer. 

Of outstanding interest to ASAE mem- 
bers in general was the action taken by the 
Section at its business session on the first 
day of the meeting, namely, to invite the 
parent Society to hold its annual meeting in 
1958 in California. 


Dairy Engineering Conference 


THE second annual National Dairy Engi- 

neering Conference will be held March 3 
and 4 at the Kellogg Center, Michigan State 
College, East Lansing. It is being sponsored 
by the agricultural engineering department 
of MSC in cooperation with the dairy de- 
partment and the continuing education serv- 
ice of the college. Requests for copies of the 
printed program of the conference, which 
includes a blank for room and conference 
reservations, should be mailed to the Depart- 
ment of Continuing Education, Kellogg 
Center, Michigan State College. The con- 
ference program will feature more than a 
dozen outstanding speakers who will cover 
such subjects as engineering design and 
operation of bulk milk coolers, selection of 
the bulk milk tank and truck, effect of bulk 
handling on plant operations, problems of a 
dairy plant engineer, water conditioning for 
the dairy plant, engineering the modern re- 
ceiving room, proper installation and use of 
conveyors, engineering the dairy plant of the 
future, scheduled maintenance of refrigera- 
tion systems, engineering needs of the mod- 
ern dairy industry, applying time-motion 
studies in dairy plant operations, solution to 
dairy plant paint problems, in-place clean- 
ing installations for specialized equipment, 
and hardening room longevity. 
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Iowa-Illinois Section January 
Meeting 


ASSEMBLED at the American Legion Club 

in East Moline, Friday evening January 
22, about 150 members and guests of the 
lowa-Illinois Section shared a program fea- 
turing new developments in rural electrifica- 
tion and in corn production. 

Following a 6:30 p.m. dinner C. K. Bee- 
man, chairman, introduced Hobart Beres- 
ford, head of the agricultural engineering 
department at Iowa State College, who an- 
nounced events scheduled at Ames in the 
near future for farmers and for farm equip- 
ment dealers, at which interested agricul- 
tural engineers would also be welcome. 

A. H. Hemker, General Electric Co., was 
the opening speaker. He spoke on the im- 
portance of electricity in agriculture. Point- 
ing out that farm use of electric power has 
increased 500 per cent since World War I, 
he indicated that farming might soon be- 
come the top industry customer of the elec- 
tric utilities. He called attention to field 
machinery developments which stimulate 
farm electrification, citing particularly har- 
vesting equipment which increases the need 
for crop drying. 

Among new trends and future possi- 
bilities in rural electrification he mentioned 
the tractor-powered standby generator and 
increasing use of lights for insect control 
and control of animal and crop plant devel- 
opment, electric deposition a. dusts for 
pest control and other purposes, and further 
applications of the heat pump. He acknowl- 
edged the problem of field applications for 
even stationary application at a distance 
from farm load centers, and saw little im- 
mediate prospect for engine-electric drives 
in farming comparable to this application in 
several forms of transportation. 

Leon Steele, of Funk Brothers Seed Co., 
spoke on the subject “Breeding Hybrid Corn 
for Thicker Planting and Higher Fertility 
Levels.” Pointing out that open-pollinated 
corn is not well adapted to thick planting 
and profitable response to high rates of fer- 
tilizer application, he traced the course of 
experiments to develop hybrid varieties 
specially suited to those production condi- 
tions. The successful development of such 
varieties has created a planting problem 
which he mentioned as of special interest to 
agricultural engineers. It calls for a more 
accurate seed drop at close spacings with a 
planter ground speed of around 4 miles per 
hour. 

In a companion presentation, R. J. Laible, 
also of Funk Brothers Seed Co., spoke on 
“Wide Row Corn Planting and Rough 
Planted Corn.” He emphasized the impor- 
tance of the corn crop, and the soil and 
water conservation possibilities of using 60 
to 80-inch row spacings interplanted with 
cover crops. Acknowledging that these spac- 
ings are not adapted to present two-row 
harvesters, he mentioned the compromise 
method of alternate wide-row and standard 
spacings, and the possibility of a single-row 
harvester adapted to efficient operation with 
close spacing in the row and high yields. 

While he was not yet ready to give a 
general endorsement to rough planting, he 
referred to promising results obtained under 
some conditions, and said that the method 
merits further study. As he described it, the 
corn is planted in tractor wheel tracks im- 

(Continued on page 112) 
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John D. Bates (left) shows Texaco 
Man B. A. Gilbert pump operation. 
Pond is in background. Tractor 
operates pump. Water is carried to 
field in aluminum pipe. Marfak 
lubricant protects tractor and farm 
machinery bearings against wear, 
seals out grit, dirt and water. 


John D. Bates who farms 700 acres near 
Orangeburg, South Carolina, doesn’t 
worry about “dry spells” any more. His 
90-foot-deep artesian wells produce 
150 gallons of water a minute. He dug 
two ponds to act as reservoirs and then 
“scooped’’ out a network of canals 
around the farm. When it rains, the 
water drains into the canals. During dry 
spells he taps the canals with a tractor- 
operated pump and sprays the fields 
from easy-to-move aluminum pipes. Like 


Revolving sprays in aluminum 
pipe cover an area of eighty 
feet. Pipeline is easy to move 
because it is light. The re- 
sult is that during dry 
spells good crop growth 
is assured, and there is 
always plenty of good 
pasture for Mr. Bates’ 
fine herd of Hol- 
steins. 


Mr. Bates has found that 
it pays to stop at Texaco 
Service Stations to have 
his car and truck lubri- 
cated with Marfak — 
Texaco’s great lubricant 
that gives you that cush- 
iony feeling...for a thousand miles or more. He gets his tank 
filled with Fire Chief . . . the Climate-Controlled gasoline 
that sells at regular prices. He always uses Advanced Custom- 
Made Havoline motor oil. Havoline wear-proofs engines 
because it is made, not born. It contains a new and exclusive 
balanced formula of additives that toughen the film strength 
of the oil, fight rust, corrosion, oxidation and other power- 
robbing and wear-causing factors found in ordinary oil. 


Artesian Wells, Two Ponds, Network of Canals and Some 
Aluminum Pipe Enable Farmer to Solve All Drought Problems 


keen farmers and ranchers the country 
over, Mr. Bates has found that it pays to 
farm with Texaco Products. He uses Fire 
Chief gasoline because it gives superior 
“Fire-Power,” greater economy; Ad- 
vanced Custom-Made Havoline motor 
oil because it wear-proofs engines and 
protects them against harmful rust; 
Marfak lubricant because it sticks to 
bearings longer. He gets dependable 
service from Texaco Man B. A. Gilbert 
of Orangeburg, South Carolina. 


i: 


Mr. Bates (left) and Texaco Man Gilbert watch 
scoop dig another branch of the network of 
canals covering Mr. Bates’ farm. This canal 
system performs a double function: it acts 
as a drain during wet weather and as a 
handy water reservoir during dry periods. 


The BEST OIL is MADE 
eeenot BORN 


See the difference! Note “soup bow!” 
worn in valve lifter “A” in 100-hour 
test with non-additive 
oil. Note the like- 
new valve lifter “B” 
after 500 hours with 
Advanced Custom- 
Made Havoline. 


Texaco Petroleum Preducts are Manufactured and Distributed in Canada by the McColl-Frontenac Oil Company Limited. 
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NEWS SECTION 


(Continued from page 110) 


mediately after spring plowing, and without 
further soil preparation. The cloddy centers 
dry out rapidly and delay sprouting of 
weeds. One subsequent cultivation or weed- 
cutting operation is usually all that is nec- 
essary, and a gradual improvement in soil 
structure is evident where this method has 
been used for several years. 

The presentations on corn production 
were supplemented by colored slides illus- 
trating the methods and results described. 


North Carolina Section Meets 
in Snowstorm 


ESPITE the worst snowstorm in that area 

in many years, a large attendance turned 

out for the North Carolina Section meeting 

at Raleigh, January 22 and 23. Approxi- 

mately 50 of the Section’s 60 to 70 members 
were present. 

J. N. Howard, Section chairman, opened 
the Friday afternoon program by calling on 
Dr. Carey H. Bastian, chancellor of North 
Carolina State College, who welcomed the 
Section to the campus. He was followed by 
D. W. Calvard, dean of agriculture, who 
spoke on “The Challenge Program.” Frank 
B. Lanham, Secretary, ASAE, extended 
greetings from the Society headquarters. 

The subject “Demonstrations in Planning 
Farm Dwellings” by W. C. Warrick, North 
Carolina State College, was next on the 
program. 

E. R. Johnson, Esso Standard Oil Co., 
spoke on gasoline and diesel fuels. A sched- 
uled speaker on LPG fuel for tractors was 
snowbound and unable to appear. 

Jack D. Traywick, North Carolina 
Department of Agriculture, reported on 
agricultural engineering on North Carolina 
test farms. 

The subject “A Farm Grain Drying Facil- 
ity,” by James F. Kelly, Aeroglide Corp., 
was the concluding item on the afternoon 
schedule. 

Wives of many of the members were pres- 
ent at the Friday evening dinner which 
featured sociability and entertainment. 

The chairman and one speaker for the 
Saturday forenoon program were snowbound 
and unable to appear, but J. N. Howard 
took over the presiding duties and moved 
the program along on schedule. Subjects 
and speakers included the following: ‘The 
New Agricultural Engineering Building” by 
G. W. Giles, North Carolina State College ; 
“Farm Fence Construction” by Howard M. 
Ellis, North Carolina State College; “Stu- 
dent Branch Activities,” by Julian Goff, 
North Carolina Student Branch, ASAE; 
“Experience with Liquid Nitrogen,’ by A. 
D. Stuart, McNair’s Yield-Tested Seed Com- 
pany, Laurinburg, N. C., and “The New 
Integral Horsepower Capacitor Motor for 
Farm Service,” by J. C. Marous, Westing- 
house Electric Corp., Charlotte, N. C. 

Special interest was shown in the report 
by Mr. Giles on prospects for the agricul- 
tural engineering building. 

Section Secretary Hassler presided over 
the following afternoon program: "Visit to 
the Nuclear Reactor’ narrated by Clifford K. 
Back, North Carolina State College; ‘‘Selec- 
tion and Performance of Power Units for 
Irrigation” by T. V. Wilson, North Carolina 
State College, and report of ASAE Cabinet 
meeting at Chicago in December by B. M. 
Cannon, North Carolina State College. 
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In an election of officers at the close of 
the program the following were voted into 
leadership of the Section for 1954: G. W. 
Giles, chairman; W. R. Bender, Ist vice- 
chairman; G. B. Blum, Jr., 2nd vice-chair- 
man; T. B. Wilson, secretary-treasurer; 
J. N. Howard, S. H. Usry, and B. M. Can- 


non, nominating committee. 


Michigan Section Program 


HE Michigan Section of the American 

Society of Agricultural Engineers will 
hold its next meeting at the Hotel Hayes in 
Jackson on February 13. Following a plant 
tour during the forenoon, the afternoon pro- 
gram will feature four talks as follows: 
Light energy for plants and animals by J. P. 
Ditchman, General Electric Co.; experimen- 
tal planning procedure by H. M. Gitlan, 
Ford Tractor Div., Ford Motor Co.; and a 
talk on the same subject by H. E. Pinches 
and E. L. Barger, Massey-Harris-Ferguson, 
Ltd., and the effects of accelerated electrons 
on wheat, flour and beans and on certain 
insects that infest these products by D. E. 
Wiant, Michigan State College. 


Farm Electrification Report 


REPORT on the 8th National Farm Elec- 

trification Conference held in October 
was issued December 14 by the secretary of 
the Conference, R. J. Gingles. It was ad- 
ressed to secretaries of participating organ- 
izations for further dissemination to their 
members. 


It was the first time that the Conference 
was held on an invitational basis rather than 
as an open meeting, and was attended by 
about 75 representatives of cooperating or- 
ganizations and activities. 

“Farm Electrification Research” was the 
one topic given concentrated attention in the 
Conference. E. T. Swink and W. J. Ridout, 
Jr., respectively, chairman and vice-chairman, 
ASAE Rural Electric Division, were the 
Society's representatives to the Conference, 

Copies of papers presented will be made 
available on a loan basis or otherwise, ac- 
cording to demand. 


International Irrigation- 
Drainage Congress 


IN a fourth quarterly report for 1953 the 
United States National Committee of the 
International Commission on Irrigation and 
Drainage reported on plans for the Second 
International Congress on Irrigation and 
Drainage to be held in Algiers, April 12 to 
17, 1954. 

The report also summarizes recent activ- 
ities, including giving universities informa- 
tion on the ICID, annual bulletins pub- 
lished, and relations with UNESCO. 

The ASAE is represented on the United 
States National Committee of ICID by Ivan 
D. Wood, irrigation engineer, U.S. Soil 
Conservation Service, and a_past-president 


of ASAE. 


German Agricultural Engineer- 
ing Journal 


HE editor is indebted to Wayne H. 
Worthington, Fellow ASAE, for this de- 
scription of the purpose and scope of a Ger- 
man language publication dealing with the 
technical aspects of mechanized agriculture. 
This journal, Landtechnik, is the official 
publication of the Council for Agricultural 
Technology and the Max Eyth Association. 
The former is a government agency located 


in Frankfort, which is charged with the re- 
sponsibility of promoting and co-ordinating 
all public agricultural research, including 
that related to farm machinery, within the 
German Republic. The Max Eyth Associa- 
tion, named in honor of the first German 
agricultural engineer, is composed of engi- 
neers and others actively engaged in promot- 
ing better farming practices and equipment. 

Landtechn:k is published twice a month 
in the interest of the development, manufac- 
ture, marketing and maintenance of farm 
equipment, by Verlag Hellmut Neureuter, of 
Wolfratshausen near Munich. In addition 
to complete descriptions of new develop- 
ments in both farm machinery and _proce- 
dures, it contains many articles on foreign 
practices, particularly those in the United 
States. Its articles are ably prepared, com- 
plete, and are devoted to the technical aspects 
of mechanized agriculture. Great emphasis 
is placed on any matter which will promote 
the mechanization of “family farms,” i.e., 
those with not over 25 acres which comprise 
80 percent of all farms within the German 
Republic and include 40 percent of the total 
acreage. 

The production and sales, both domestic 
and foreign, of the German tractor and farm 
equipment industries are regularly reported 
by their respective trade associations. All 
new books and technical literature are cur- 
rently reviewed and discussed. A compre- 
hensive question-and-answer department. is 
maintained which is supported by extensive 
reader participation. The “What's New” 
column is well written and is remarkable for 
its objectivity and absence of propaganda. 


Minnesota Film Available 


PPORTUNITY for advance preparation 

to make the most of the 1954 ASAE 
Annual Meeting in Minnesota this June is 
provided in a film entitled “Minnesota, the 
Vacation Land.” It is an entertaining and 
educational movie showing wor!d-famous 
Minnesota lakes and timber lands; the wide 
variety of recreational activities to be en- 
joyed in the area; and the agriculture, manu- 
facturing, and natural resources of the state. 


The Local Arrangements Committee has 
completed arrangements to make this pic- 
ture available to ASAE sections and special 
groups, to help members plan to make the 
most of whatever time they may be able to 
spend in Minnesota before and after the 
meeting. Requests for use of the film should 
be addressed to C. K. Otis, division of agri- 
cultural engineering, University of Minne- 
sota, University Farm, St. Paul 1, Minn. 
Users are asked to pay the cost of returning 
the film. It is available in 16 mm, color, and 
runs for approximately 30 minutes. 


AAAS Representative Reports 


EPORTING as representative of the 
American Society of Agricultural Engi- 
neers on the Council of the American Asso- 
ciation for the Advancement of Science, 
Glenn A. Cummings has summarized his 
activity and the nature and recent actions 

of the Association in brief as follows: 
“My activity has been limited mainly to 
the routine consideration of business mat- 
ters on which Council action is required. 
Such business has included the nomination 
and election of officers, determination of ad- 
ministrative policy and organization, and 
action on resolutions for various purposes. 
“At this point it might be well to present 
certain information about the AAAS and its 
Council. The AAAS is an incorporated non- 
profit organization and the world’s greatest 
(Continued on page 114) 


cs a 
SUE meeha ke =e om Pei 4 
eS ere » eee aaregt ; see c Behe Te ar So) ie eS Nae ate eae, 2 oe Nee, oo, peg at 
Pe he. . Sees eg Me aa Pee w tos VRS ee wpe? ae Bie 
Sate ocean ia 
Sheree Sonos cp, 
Bme tse he ee 
ee th SZ 
| Ae y= ae 
Met Poe 
dees, toed 
oeEer > al an 
see ne 
ba oe ie eal 
Mb steed Sie 
ne? ete ae 
i a 2 
eis he 
obese nae 
Carte a 
ee 112 a at 
ier Sei _ ee f 
we me 
$e oid 
By ack c ae 
an ; i 
ce oe 
BORE iat 43 
wa: ae 
BA Cs eae 
rey \ Coane 
yes eer : sats 
Pag eae eee 
Ss ae Eh 
cde eats ees 
aie ier 
hae ie 
rm al ane 
ag tied es his 
ts SNCs or, 
Og vied ieee 
ot pane ntzae fae 
at aa Avery 
Fees ee 
ea ae ae 
ata Lins ie 
Pe 3 Nae Se i wae 
ory ap ae eae 
Weg i Samay 
A PS 
aang F Ae: 
eg : i. 
we i 
an or es eee 
Sige, ae 
Ee FRY 
cist a leew an 
ag mip Es ; : = 
gear ae 
eam Bae et 
ae ah 
eae, ares 
oe Shae 
iS igre a Rp 
. ey ee 
aye =a 
aS aye <i a 4 
aa pes ae: 
Si i ve 
Pe ite ee, ae 
ae 60 tS 
gat Nae ee 
Pings aa 
i are . ee 
Oh EE ae pk oe 
Be sos PO Pe 
29 Saar haa aed | 
it A a ao 
ae os Ti ae 
Sets Sainte Bot! 
OR Pe aee 
i a Ie, lee 
aioe eo 
ek eR aaa 
ae aie 
eri. eam ee 
3h ee Beer 3 
BPRS petra lh ES iy 
{he eae bs ie 
SARE a 
sa = Bet 
oe We pa 
vee yee tae 
ee ee ae 
yt ES, ss Boy 
DEE. vex 
eh nae “ae 
Fee) era} 
rye (nee a 
tet eo tee Bek 
Be Fa araes) <i * Bee: 
EG soar st ae 
yee ee ae 
So Ee eee Kae 
Oe etapa Ret 
ih Ean eae: 
nyt hae R A 
sie ae : a 
ORS Nae ea 
he CRY ae NK 
AA oe aioe 
ee ks oe a puss 
ess Ls 2 Ree shame 
hag eet ees 
agen! hs be 
are ie Sh oe : 
eke woe vay 
fara Bee. Ret ta 
rs | ae Bea 
ee | ee 2! 
mike | | ie ie 
res teed heck Tae 
Pye piel Be bree 
On Te Sali Scala aie 
ie): Peete apes 
ys ae Ree 
ey, Pins, ee 
mY Rad bx aS 
od a  - 
See A e Bee 
ot Ne ew Es 
Re! ae” eu 
Cae Gee 
: eet inane as 
whic eee a fae 24" 
SAR yO trae 
seth ete fe, 
aes ta 7a 
Enya ek ie es an 
riety rami ae 
[3 th ee aay > 
stare ae 
Eh ae po ie 
PeaGy x “pt ee 
ie 2? ee ee 
ARWe ipect efi sae: 
ory at EY Fi be 
Rares } rE eee 
re ee Sey 
Bee ciel fata Re 
ea, shee OE ae, ie 
ey aise oe | re 
72 cia ee aes 
Ser 3 ee pd. 
Je eA . a 
a Reet Se ay 
Hig ges” hy 6) (ean: Sane 
ery eet aes 1s 
ols CX» Mae 
Eee S| ae 
pari a tae wens 
Supe LS The 
“Sg aati aoe 
2g ee Gee her 
me en 8 etic hs 
ep aeke te 3° xe masa 
ea eau Roe. 
25 3 Gotan re 
xy, Pret Sie ER Sas 
Brant hs a ei te 
Ne Dieu = kl eee 
te coe Ue Aes ty Mh i 
eo amet Si 
see eee ae 
2 gay eerie «. ae 
Dig ah ie Begone ba 
NaS eee so ye 
LS eae oF yo)! 
S, fame ee ne: e 
oo ee eA 
Peete 1. ean A 
be Ea ae oc ites 
Pees “Ne ss 
3 ¢ ee a eet 
cx eee. Ot ‘gaa 
pean? \ rhage ere 
ci eee eo 
Cee ne 
ee Baad ee! Sea 
aa) \ ee NS See pss ee ‘e ESS ORE ie BE om bia og ek Syren 
Re gn RR OY age ee wee rs ee, ee eT he aed "Ot fenase Ss = = Tape wes me Ags oo es ae ty ey ee 
et ae ppc ae Pe es. SP peice Ae Rigs! hie Paes jes a ey si “geyeniane, Pete ee 
a ie ei Ae Pte erg. ts een ees a‘ - a ie tay aa ge ide 
“Ag EN eae Bis dae al } oa ae : a re ea 
es mae ‘aa tee ete : arias § ioe” Be F 
a tlw. Sue ee Rita eer or eit 
BP Se cle | og ue ; “ es : tt a 
a eee Cae geeeg | 2 oe! iy - eae Ais ge e 
13 Ged ae oe a : : is eo ; r te Ayes eRe pe ; Bese} ae 
EE NS gee ae a Se eT de heen ORs 7 Sey? | terre, pr Ga ae 
Bacay ae ee " S eee Be se *S yes : * Py hee ad Se esa AE Sy eee Lee! ee 
ro eee os Oris ‘Fe ie 


ae 


"Spe ecifying § 


for Customers’ Own Service 


and Maintenance Men 


Manufacturers who have Vickers Hydraulic 
Equipment on their machines can have their own 
service men trained in the Vickers Hydraulics 
School. Since its beginning in 1945, this school 
has trained more than 800 men from approxi- 
mately 400 companies. There is no tuition charge 
for this training course. 

These men are given a thorough schooling 
in hydraulic theory and practice . . . and in 
the operation and maintenance of Vickers Hy- 
draulic Equipment. The benefits to manufac- 
turers of Vickers-equipped machines are ob- 
vious. Of equal importance are the benefits to 
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users of such machines who are thus assured 
of better maintenance. 

Again, this is only one of many reasons why 
it pays to specify Vickers Hydraulics, 


VICKERS Incorporated 


DIVISION OF THE SPERRY CORPORATION 


1516 OAKMAN BLVD. e DETROIT 32, MICH. 


Application Engineering Offices: ATLANTA « CHICAGO 
(Metropolitan) . CINCINNATI e CLEVELAND 
DETROIT «¢ HOUSTON ¢ LOS ANGELES (Metropolitan) 
NEW YORK (Metropolitan) e ODESSA e¢ PHILADELPHIA 
(Metropolitan) ¢ PITTSBURGH ¢ ROCHESTER « ROCKFORD 
SEATTLE e TULSA e WASHINGTON ¢ WORCESTER 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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federation of scientific organizations. It has 
246 athliated and associated societies (ath- 
liated societies 153; associated societies 51; 
state academies of science 39; city academies 
of science 3). Their aggregate membership, 
including duplications, exceeds a million. 


“The objectives of AAAS are: ‘To fur- 
ther the work of scientists, to facilitate co- 
operation among them, to improve the ef- 
fectiveness of science in the promotion of 
human welfare, and to increase public un- 
derstanding and appreciation of the im- 
portance and promise of the methods of 
science in human progress. 


“The Council is the supreme controlling 
body of AAAS. It is composed of officers 
and representatives totaling about 300 scien- 
tists. The members of the Council represent 
every major field of science, and all interests 
of the Association. 

“The AAAS meeting in Boston December 
26 to 31, 1953, was the 120th meeting of 
the Association. 


“I attended the meeting on December 30 
primarily to represent the American Society 
of Agricultural Engineers in the main busi- 
ness session of the Council. Approximately 
100 members of the Council were present. 
An earlier business session was held on 
December 27. 

“The following are among the actions 
taken in the business sessions of the Council: 


1 The membership of the American So- 
ciety of Agricultural Engineers on the 
AAAS was changed from Associate to 
Afhliate. 


A resolution was passed which approved 
the proposal of President Eisenhower 
to the United Nations in connection 
with the use of atomic materials for 
civilian purposes. 

“T also attended the annual exposition of 
science and industry, which has become an 
important and integral part of the Associa- 
tion’s annual meeting. Many of the exhibits 
represent impressive progress in providing 
electronic and other intricate and sensitive 
instruments for use of the scientist. The 
exhibits included the latest and best in 
scientific books, instruments and materials. 


“The theme of the Boston meeting was 
‘scientific resources for freedom.’ Particular 
attention was given to the nations’ resources 
of scientific men, materials and methods. In 
addition to the Council business sessions 
and the exposition of science and industry, 
there were other business meetings and spe- 
cial sessions, section and society programs, 
general addresses, general and sectional sym- 
posia, papers, science theater programs, and 
awards, prizes and research grants. 


“The extensive and varied program is 
presented in a 352-page booklet entitled 
‘General Program and Directory of the 
Meeting.’ 

“A recent communication dated January 
12 from the chariman of Section M (Engi- 
neering), presents a proposal, one object of 
which is ‘to formulate a program to draw 
leading engineers into close relationship 
with leading scientists in other fields.’ The 
desirability of increasing attendance of en- 
gineers at the annual AAAS meetings is 
mentioned.” 
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NEWS OF ASAE MEMBERS 


Frank W. Peikert, head, agricultural en- 
gineering department, University of Maine, 
was given a_ special 
award for ‘“Outstand- 
ing Contribution in 
the Field of Sprinkler 
Irrigation,” by the 
Sprinkler Irrigation 
Association at its sixth 
annual meeting held 
at Coronado, Calif., 
on December 1, 2, and 
3. Mr. Peikert’s out- 
standing service to ag- 
riculture, both as an 
educator and leader in 
the development of 
sprinkler irrigation as 
a means of increasing crop yields and as a 
crop insurance factor, has received national 
recognition, and the SIA Award was made 
as a token of that recognition. 


F. W. Peikert 


Donald E. Clark has returned to agricul- 
tural engineering work as a member of the 
staff of the agricultural engineering depart- 
ment at his alma mater, Ontario Agricultural 


College. Previously he was assistant to the 
production controller munitions division, 
Massey-Harris Co., Ltd., at Toronto. 


Edward A. Silver, research engineer, New 
Holland Machine Company, was honored in 
November by the Joint Committee on Grass- 
land Farming. The award is in the form of 
a plaque testifying to his contribution to the 
founding of the organization in 1944. He 
is one of six men so honored at the organ- 
ization’s annual meeting in 1953, at Dallas, 
Texas. . 

Robert H. Tweedy, a 1952 agricultural 
engineering graduate of Iowa State College, 
who on graduation became employed as 
product specialist with E. I. du Pont de 
Nemours and Co., recently resigned to ac- 
cept employment as an engineering trainee 
at the John Deere Waterloo Tractor Works 
of Deere Mfg. Co. at Waterloo, lowa. 


Eugene C. Brown, Jr., has joined the or- 
ganization of the G. A. Kelly Plow Co., at 
Longview, Texas. He was formerly an in- 
structor in the agricultural engineering de- 
partment at the A. & M. College of Texas. 


NECROLOGY 


Arthur Huntington, Fellow and past- 
president of ASAE, passed away January 3 
at Cedar Rapids, Iowa, following a brief ill- 
ness. He was 79 years of age and had been 
retired for about one year from his work as 
public relations engineer and economist with 
the Iowa Electric Light and Power Co., at 
Cedar Rapids, after a 60-year career in the 
electrical industry. 

A native of Ohio, Mr. Huntington ob- 
tained employment as lineman’s helper, line- 
man, and power house engineer with the 
Springfield, Ohio, Power and Light Co., 
following his graduation from high school 
in 1892. 

He left this work in 1894 to study engi- 
neering at Ohio State University, where he 
graduated in 1899. Continuing his education 
as special apprentice in the Westinghouse 
Electric and Manufacturing Co., he pro- 
gressed through positions as engineer and 
salesman in its Chicago office, to serve as 
manager of its Omaha, Nebraska, office. 
During this period he carried out a number 
of special assignments for the founder, 
George Westinghouse. 

In 1907 he was named president and gen- 
eral manager of the Cascade Milling Co., at 
Sioux Falls, $.D., leaving in 1910 to become 
general manager of the Sioux Falls Light 
and Power Co. From 1910 to 1913 he was 
in irrigation and horticultural work with an 
irrigation district in Montana and from 1913 
to 1916 construction engineer with the II- 
linois Traction system at Peoria, Ill. 

From 1916 he was associated with the 
Iowa Railway and Light Co., later renamed 
the Iowa Electric Light and Power Co., for 
the balance of his career. Starting as sales 
engineer in the public relations department, 
he soon recognized and identified himself 
with the then small but growing interest in 
rural electrification. In applying for member- 
ship in ASAE in 1923 he indicated that his 
specialty was the “extension of electric pow- 
er to rural communities and extending the 
uses of electricity in farming.” 

In the Society he became an active spokes- 
man and worker for progress in the whole 
field of agricultural engineering and for 


agricultural engineering as a factor impor- 
tant to progress in rural electrification. This 
led to his election as president of the Society 
for the year 1933-34. 

Mr. Huntington was also a member emeri- 
tus of the lowa Engineering Society, had 
served as elder and trustee of the First 
Presbyterian Church of Cedar Rapids; and 
was a member of the BPOE, the Chamber of 
Commerce, and the Farm Bureau. He was 
listed in “Men of Science” and “Who's 
Who in Engineering.” During his college 
days he was a member of the Varsity foot- 
ball team and captain of the school’s first 
bowling team. Throughout his lifetime he 
was interested in harness racing. Flower 
growing was another of his hobbies. His 
public service ranged from member and 
chairman of a draft board during World 
War II, to the preparation of yg agricul- 
tural and economic reports for Presidents 
Coolidge and Hoover. 

At a dinner celebrating the 50th anniver- 
sary of his service in the electrical industry, 
Sutherland Dows, president of the Iowa 
Electric Light and Power Co., characterized 
him as a “master builder” of the industry. 

Mr. Huntington is survived by his widow, 
Helen Knapp Huntington; a son, Robert, 
of Des Moines; two brothers, three sisters, 
and two grandchildren. Funeral services at 
Cedar Rapids were followed by internment 
in Union Cemetery, Columbus, Ohio. 


Herbert A. C. McGrath, special field 
representative on farm building develop- 
ment, Weyerhaeuser Sales Co., is reported 
by the Company to have passed away on 
January 10. Information as to the circum- 
stances has not been provided. 

Mr. McGrath was born at Stillwater, 
Minn., in 1893. He attended the University 
of Minnesota and Dartmouth College in the 
class of 1916. Then he was associated with 
his father in the lumber manufacturing busi- 
ness of James E. McGrath and Sons Co. 
until 1938. Since 1939 he had been with 
the Weyerhaeuser organization doing field 
work in 15 states on development and pro- 
motion of modern farm buildings. He had 
been a member of the ASAE since 1945. 
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“Meet the world’s fastest twine-tie baler’’ 


HERE’S THE INSIDE STORY OF 
NEW HOLLAND'S NEW “SUPER 77” 


When the famous “77” twine-tie went on the 
market in 1950, New Holland engineers went to 
work all over again. Their problem: how to get 
more capacity from what was then the fastest 
baler without sacrificing dependability. “‘Beat fric- 
tion,’’ said the engineers, ‘“‘and you beat the record!”’ 


By 1952, the ‘‘77’”’ had become the largest sell- 
ing baler in the country. But engineers read field 
reports and kept on working. This February they 
were ready with the new ‘‘Super 77” —a twine-tie 
that bales up to 12 tons of hay an hour—and 
more—proved in supervised field tests throughout 
the United States. 


How was the big increase made? Here are 
examples. The plunger now rides on four rollers 
with sealed ball bearings instead of slide blocks. 


NEW HOLLAND ANE “First in Grassland Farming’ 
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Sealed precision bearings were also installed on the 
tightener pulley, main drive pinion shaft, pickup 
and auger drive and pickup cam followers. 


Design of the shearing knives (stationary and 
plunger) was changed to V-shape for most efficient 
slicing. Wadboard and wadboard linkage were 
made more rigid and compact—lubrication easier 
and more positive. Parts, as in the overcenter 
assembly, were reduced for simpler adjustment. 


Result: By simply improving the efficiency of a 
sound design, New Holland engineers developed 
the fastest twine-tie in the world. And farmers 
advanced further in their race against time to put 
up more and better feed with greater economy. 


The New Holland Machine Co., New Holland, 
Pa. A subsidiary of The Sperry Corporation. 
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ence posts 


niger” 


@ It’s true. Pressure-creosoted fence posts last 3 to 5 times 
longer than most types of untreated posts. And that long service 
life means money in the farmer’s pocket, not to mention the 
amount of valuable time and effort he’ll save by not having to 
repair and replace deteriorated untreated posts. 

In addition to extra-long service life, pressure-creosoted posts 
offer another very important advantage—they are unharmed 
by repeated grass fires, sustaining, at the most, only a minor 
surface char. 

For complete information about creosote, write to Koppers 
Co., Inc., Tar Products Division, Pittsburgh 19, Pennsylvania. 


KOPPERS COMPANY, INC., PITTSBURGH 19, PENNSYLVANIA 


Tar Products Division 
DISTRICT OFFICES: 
Woodward, Alabama Boston, Massachusetts, 250 Stuart Street 
Chicago, Illinois, 122 S. Michigan Avenue Los Angeles, 5, California, 3450 Wilshire Blvd. 
New York, N. Y., 350 Fifth Avenue Pittsburgh, Pennsylvania, Koppers Building 


All Standard Specifications 


KOPPERS 


The Performance-Proved Wood Preservative 


Applicants for Membership 


The following is a list of recent applicants for 
membership in the American Society of Agricul- 
tural Engineers. Members of the Society are 
urged to send information relative to applicants 
for consideration of the Council prior to election. 


Allen, Ronald K.—U.S. Army. (Mail) Lake 
Road, Youngstown, N.Y. 

Banami, Amnon—Research fellow in agri- 
cultural engineering, State College of 
Washington, Pullman, Wash. 

Baxter, Calvin J.—2nd Lt., U.S. Air Force. 
(Mail) 237 West, 16 North, Orem, Utah. 

Bingham, C. Howard—Sales engineer, New 
Way Farm Sales, Inc. (Mail) Boalsburg, 
Pa. 

Bliss, John W.—Junior engineer, David 
Bradley Mfg. Works. (Mail) 533 S. Main 
Ave., Kankakee, III. 

Boesch, Maurice D.—Farmer and grain in- 
spector, Gray, Sask., Canada. 

Burch, John F. — Agricultural engineer 
(SCS), USDA, Pauls Valley, Okla. 
(Mail) PO Box 200. 

Burns, David M.—Associate agricultural en- 
gineer in experiment station, Hawaiian 
Sugar Planters’ Assn., Honolulu, T.H. 
(Mail) 918 Prospect St. 

Carpenter, William D.—Design engineer, 
S. L. Allen & Co., Inc. (Mail) R R 1, 
Schwenksville, Pa. 

Chadwick, John K. — Ens., U.S. Navy. 
(Mail) Lakemont, N.Y. 

Choate, Rush E. — Assistant professor of 
agricultural engineering, University of 
Florida, Gainesville, Fla. 

Christman, Walter H.—Soil conservationist 
(SCS), USDA. (Mail) Box 603, Lem- 
mon, S.D. 

Coyle, James J.— Regional engineer (SCS), 
USDA, Fort Worth, Tex. (Mail) 3300 
Rogers Ave. 

Dail, John P., Jr.—Engineer, DARF Corp., 
Raleigh, N.C. (Mail) 2707 Kittrell Drive. 

Dean, Charles L.—Student engineer, John 
Deere Waterloo Tractor Works. (Mail) 
Box 389, Paris, Ark. 

Diemer, Donald P. —- Trainee, Caterpillar 
Tractor Co. (Mail) RR 6, Pontiac, Ill. 

Drasin, Lee—-Applications engineer, Greer 
Hydraulics, Inc., 454 18th St., Brooklyn 
15, N.Y. 

Edgar, R. F.—Industrial division manager, 
Warner Electric Brake & Clutch Co., 
Beloit, Wis. (Mail) 1150 Euclid Ave. 

Fisher, Franklin E.2nd Lt., U.S. Air Force. 
(Mail) c/o Ernest Fisher, Amherst, $.D. 

Folks, Soloman J., Jr.—Agricultural engi- 
neer, Florida Power Corp., PO Box 4042, 
Saint Petersburg, Fla. 

George, Jacob T.—Professor in agricultural 
engineering, Bikar Agricultural College, 
Sabonr, Dt: Bhagalpore, India. (Mail) 
c/o Mr. Hennes, Public Service Office, 
University of California, Davis, Calif. 

Gingrich, Ernest U.—U.S. Army. (Mail) 
R R 2, Mifflintown, Pa. 

Groeneveld, Wilbur E.—Layout draftsman 
in advanced engineering dept., Interna- 
tional Harvester Co., McCormick Works, 
2919 S. Western Ave., Chicago, III. 

Jarrett, Ronald R.—U.S. Air Force. (Mail) 
3350th Student Squadron (officer), Box 
9074, Chanute Air Force Base, III. 

Johnson, Warren B.—Hydraulic engineer, 
U.S. Geological Survey, 1509 Hess St., 
Columbus, Ohio. 

Koenig, Kenneth W. — Agricultural engi- 
neer, Hawaiian Agricultural Co., Pahala 
Kau, Hawaii, T.H. 

Kucera, Henry L.—Maintenance officer, U.S. 
Air Force. (Mail) Fessenden, N.D. 


(Continued on page 118) 
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Aeroquip Fittings are designed, developed, and produced to go with Aeroquip 
Hose. They form such a foolproof combination that Aeroquip guarantees per- 
formance. Thus, the hose lines made right in your own plant always measure 
up to Aeroquip’s exacting standards of quality, the highest in the industry. 
A small supply of Aeroquip Bulk Hose and Fittings assures you of quick hose 
line replacements at all times . . . and Aeroquip Fittings are detachable 
and may be used again and again when making new hose assemblies. 


=v\eroquir 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 


SALES OFFICES: Burbank, Calif. - Dayton, Ohio e Hagerstown, Md. e High Point, IN CANADA: Prenco Progress and Engineering Corporation Ltd., Toronto 
N. C. ¢ Miami Springs, Fla. ¢ Minneapolis, Minn. e Portland, Ore. e Wichita, Kan. IN ENGLAND: Super Oi! Seals & Gaskets, Ltd., Birmingham 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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That’s LE ROI heavy-duty power 


Power th in 
Dependable service! 
Operating economy! 
Easy maintenance! 


HE extra reliability of Le Roi engines is 

a proved fact — proven by dependable and 
economical performance on one tough job 
after another. 


A Le Roi is no automotive lightweight — 
it’s a power-packed valve-in-head engine de- 
signed from scratch for heavy-duty service. 
It has the weight and stamina it takes to stand 
the punishment handed out to field equipment. 
It has advanced design, precision machining, 
and quick-maintenance features. 


These are reasons why Le Roi is a leader in 
the heavy-duty field. They’re reasons why you 
find so many Le Roi engines powering oilfield 
equipment, construction equipment, industrial 
machinery, and agricultural equipment. 

Let Le Roi’s performance record guide your 
judgment, when you buy equipment or select 
engines for original-equipment or replacement 
power. Le Roi has a full range of sizes from 
15 to 635-hp — for gasoline, natural gas, 
butane. And remember — Le Roi power is 
power that pays off. 


Write for latest bulletins. 
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A typical Le Roi engine application in the 
construction field—powering a Haiss loader. 
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U3 RO GOHIRAATY 


A Subsidiary of Westinghouse Air Brake Co. 
MILWAUKEE 14, WISCONSIN 


£-88 


Plants: Milwaukee @ Cleveland — Greenwich — Dunkirk, Ohio ® Coldwater, Michigan 
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Minnesota Welcomes You 


To the 1954 ASAE Annual Meeting, June 
20-23, University of Minnesota, Minneapolis 


Applicants for Membership 
(Continued from page 116) 


MacFarlane, Wayne H.—Coordinator of 
engineering, Minneapolis-Moline Co., PO 
Box 1050, Minneapolis, Minn. 

Manuel, Harold E.—Chief engineer, grain 
storage div., Black Sivalls & Bryson, Inc., 
7500 E. 12th St., Kansas City, Mo. 

Miglani, Prem S. — Agricultural engineer, 
Golaghat Mikir Hills Community Project, 
Government of Assam, Sarupathar, India. 

Nilles, James £. — Patent attorney, The 
Massey-Harris Co., Racine, Wis. 

Patin, John S. — Student engineer, John 
Deere Waterloo Tractor Works. (Mail) 
2805 Sunny Lane, Cedar Falls, Iowa. 

Peck, John A.—Instructor in agricultural 
engineering, University of Saskatchewan, 
Saskatoon, Sask., Canada. (Mail) 717 
10th St. E. 

Powers, Karl—Manager, Midvale Irrigation 
District, Pavillion, Wyo. (Mail) Box 50. 

Rail, Clarence H.—Service engineer, Trac- 
tor Equipment Distributors. (Mail) 7113 
Kuhl Drive, Bell Gardens, Calif. 

Santos, Guillermo P.—Chief engineer, Agri- 
cultural Credit and Cooperative Financing 
Administration (Philippines). (Mail) 
c/o Dr. W. E. Harvey, Foreign Agricul- 
tural Service, Room 5932, South Bldg., 
USDA, Washington 25, D.C. 

Saupe, Russell E.—Project engineer, Demp- 
ster Mill Mfg. Co., Beatrice, Neb. 

Schiesl, Ervin G.—Rural development engi- 
neer, Southern Colorado Power Co., PO 
Box 75, Pueblo, Colo. 

Simonson, LuVerne $.—U.S. Army. (Mail) 
Ruthven, Iowa. 

Sperger, Rudolph H.—Plant equipment en- 
gineer, Crosley Div., Avco Mfg. Corp., 
Richmond, Ind. (Mail) 186 S.W. 16th St. 

Treiber, Wallace L.—Hebron, N.D. 

Utterback, Jack O.—Junior engineer, J. I. 
Case Co. (Mail) 3808 15th St. B, Moline, 
Ill. 

Wilkinson, Robert H.—Orchard Beach Farm, 
R R 1, Quincy, Mich. 

Wilson, Henry P.—Sales manager, Emco 
Rain Control Div., Empire Brass Mfg. 
Co. (Mail) 1816 23rd Ave. S.W., Cal- 
gary, Alta., Canada. 

Wixson, Eldwin A., Jr.—Student, University 
of Maine. (Mail) Oaknole, R R 2, Water- 
ville, Me. 


Transfer of Membership Grade 


Davis, John R.—Instructor in agricultural 
engineering, Michigan State College, East 
Lansing, Mich. (Associate Member to 
Member). 

Hore, F. R.—Lecturer, agricultural engi- 
neering dept., Ontario Agricultural Col- 
lege. (Mail) Western Ontario Experi- 
mental Farm, Ridgetown, Ont., Canada. 
(Affiliate to Associate Member). 
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Agricultural Experiment Station tests show 


you can build longer life into sprayer pumps 
hy using NI-RESIST 


At the Oklahoma Agricultural Experiment Station, Oklahoma 
A. & M. College, in Stillwater, four types of insecticide spray- 
er pumps were put under test. Delivering a liquid that com- 
prised one pound of kaolin clay in every five gallons of water, 
they performed as follows. 


Spring-loaded vane pumps with cast iron cases: After 
41, hours, test discontinued. Cutoff pressure had dropped to 
40 pounds per square inch. All parts worn. 


Bronze gear pumps with bronze cases: After 1212 
hours, pumps failed. Non-metallic bearings badly worn. 
Cases deeply grooved as a result. 


Cast iron spur gear pumps with cast iron cases: After 
60 hours, discharged only 11% gallons per minute at 30 
pounds pressure. Inspection showed seals and bearings failed. 


Pumps with Ni-Resist® cases and Nylon rollers: 
AFTER 134 HOURS, STILL DISCHARGED 7 GALLONS 
PER MINUTE AT 30 POUNDS PRESSURE. 

The report of this test, in Bulletin No. B-375, states, 
“Pumps with Ni-Resist cases (casings or bodies) showed 
much greater resistance to wear than any other pumps tested. 

Their resistance to abrasion recom- 
YN mends them for general field spray- 
ing of wettable powder herbicides 


and insecticides”. 


Ni-Resist defeats not only erosion and abrasion by solid 
particles of slurries traveling through equipment at high 
speeds, but it also resists corrosive attacks by organic acids, 
chlorides and other compounds in spray mixes. 


Outstanding advantages provided by Ni-Resist warrant 
its universal adoption for sprayer pump bodies and impel- 
lers. In fact, no other cast metal provides such a unique 
combination of useful engineering properties. 


SEVERAL TYPES OF NI-RESIST are available to 


meet a variety of demands. Get full information . . . mail 
the coupon now. 


a ere ee ee 


The International Nickel Company, Inc. 
Dept. 20, 67 Wall Street, New York 5, N. Y. 


Please send me booklets entitled, “Engineering Proper- 
ties and Applications of Ni-Resist” and “Buyers’ Guide 
for Ni-Resist Castings.” 


Name 


Title 


Company 
Address___. 


THE INTERNATIONAL NICKEL COMPANY, INC. wewvorn's wy. 
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Unitcastings solve tough 
torsion lever problem! 


NEW ¢itaroas 


Farm Implement Drives 


Dayton Rubber Co., Dayton, Ohio, will 
send, on request of interested readers, copies 
of its folder “Dayton V-Belt Farm Imple- 
ment Drives.’’ This folder illustrates and 
describes the application. of its die-cut 
V-belts, double-cog belts, agricultural V 
belts, and back-side-idler V belts to com- 
bines, corn pickers, forage harvesters, cotton 
pickers, hay balers, and other farm implements. 


Universal Moisture Tester 


Burrows Equipment Company, Evanston, 
Ill., announces a new model universal mois- 
ture tester. This instru- 
ment gives an imme- 
diate moisture reading 
in actual percentage on 
grain, feed, and seed. 
It requires no electri- 
cal outlet or batteries, 
so it can be used out 
in the field. The mois- 
ture range runs from 
5 to 40 percent. Full 
details concerning the 
tester will be furnished 
on request to the company. 


Flexible-Shaft Power Take-Off 


Unitcast Torsion Lever ready 
for special helical machining 
prior to assembly. 


. 2000 foundry technique - good castings! 


With a primary objective of producing matched pairs. . . 
and producing them right, this Torsion Lever proved a 
healthy challenge to foundry engineering. End use of 
this main link between the torsion springs and the axles 
requires finished castings that are sound, accurate and 
physically dependable. 


Unitcast solved the problem by perfecting a molding 
procedure especially for this particular job. Individually 
controlled and synchronized operations produce steel 
castings ‘‘constantly high in quality’. As to cost factors... 
delivered, the castings require no preliminary machining 
. .. and one important fit surface is held within tolerances 
that require no finish machining at all! Accepted produc- 
tion to date . . . over 350,000 units, is high recommendation 
of Unitcast’s foundry technique! 


Are you missing “‘constantly high quality’’? Let Unitcast 
analyze your parts problems . . . there’s no obligation. 
And, all inquiries we receive for new designs are kept in 
strictest confidence. 


UNITCAST CORPORATION - Toledo 9, Ohio 


In Canada: CANADIAN-UNITCAST STEEL, LTD., Sherbrooke, Quebec 


QUALITY 
STEEL 


CASTINGS 


Drive 


Stow Manufacturing Co., Binghamton, 
N. Y., will send on request to interested 
readers a copy of Bulletin 533 describing its 
new flexible-shaft power take-off drive, 
which can be used on any farm tractor for 
power take-off applications. 

The unit consists of a 14-in flexible shaft 
in combination with a square telescopic bar 
and tube. The flexible shaft provides a 


powerful, quiet flexible drive which requires 
little maintenance. It is simple to install 
and eliminates expensive and delicate power 
couplers. The telescopic rod not only acts 
as a simple foolproof quick-disconnect cou- 
pling, but it also takes care of the change in 
length between the tractor and driven ma- 
chine. A universal joint is used between the 
telescopic rod and drive mechanisms so that 
the flexible shaft does not have to be bent 
so severely. 


Corrosion Resistance of Stainless 
Steels 


International Nickel Co., 67 Wall St., 
New York 5, N. Y., will send on request 
to interested readers copies of Bulletin A-49, 
entitled “Corrosion Resisting Properties of 
the Austenitic Chromium-Nickel Stainless 
Steels,’’ consisting of 32 pages and 18 tables 
showing results of tests on a considerable 
number of these steels in various solutions, 
acid, neutral and alkaline. Contents covers 
the mechanism of corrosion resistance in 
stainless steels; factors affecting their corro- 
sion; their behavior in various corrosive 
environments, in organic and inorganic acid 
salt solutions and in halogen salts and weak 
and strong bases, including preferred prac- 
tice in construction and use of stainless 
steels. It is shown that nickel in combina- 
tion with chromium increases the corrosion 
resistance in both oxidizing and reducing 
solutions. (Continued on page 122) 
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Heres where Purolator screened out riging costs 


@ Purolator makes oil filters for a prominent auto maker. They're 
top-notch filters that do a tough job well. Purolator and the car 
manufacturer are both proud of them. 
Not long ago an RB&W “fastener engineer” got loose in the 
Purolator plant—just when company production executives were 
looking for a way to lick rising costs. He noticed that the Purol- 
ator filter was being assembled with a two-piece fastener made 
slowly and laboriously on a screw machine. 
Our man told the Purolator people about RB&W’s batteries 
of cold-forming machines. Purolator wanted to know more. Now 
their filter is assembled with a one-piece RB&W fastener that 
costs far less to make and assemble. : 
Chances are you can find a stage in your operations where i 
RB&W*“ fastener engineering” can help you keep costs in line. As 
a leading manufacturer of all kinds of fasteners, we’re always Pe eT RAE PME 
able to recommend and supply the right ones for all your needs. sear sulin tom & toe-gions ieee (rig re " wap 
Write RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY, RB&W-designed cold-formed fastener (left) for its fa- 
Port Chester, N. Y. mous oil filter. 


emcees, 


RE & Ww 


Ree” 109 YEARS MAKING STRONG THE THINGS THAT MAKE AMERICA STRONG 


Plants of: PORT CHESTER, N. Y., CORAOPOLIS, PA., ROCK FALLS, ILL., LOS ANGELES, CALIF. Additiona! sales offices at: PHILADELPHIA, PITTSBURGH, 
DETROIT, CHICAGO, DALLAS, SAN FRANCISCO. Soles agents at: PORTLAND, SEATTLE. Distributors from coast to coast. 
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New Products and Catalogs 
(Continued from page 120) 


Effect of Steel Composition 

The International Nickel Co., 67 Wall 
St., New York 5, N. Y., will send on re- 
quest a copy of its Bulletin A-156, entitled 
“Effect of Composition of Steel on the Per- 
formance of Organic Coatings in Atmos- 
pheric Exposure,’ which covers results from 
tests which indicate that the more corrosion 
resistant a steel is the more enduring the 
protective value of a paint covering. Com- 
parison is made between a carbon steel, a 
copper steel, and a low alloy (CR-Ni-Si- 
Cu-P.) high-strength steel. The latter proved 
superior. Its advantages are more pro- 
nounced when zinc phosphate (Bonderite) 
treated. 


Factory-Built Steel Buildings 


United States Steel Corp., 525 William 
Penn Place, Pittsburgh, Pa., will send on 
request to interested readers copies of its 
publication entitled “Steel Buildings for 
Practical Farmers.’ The publication presents 
the advantages of factory-built steel build- 
ings to meet farm requirements, briefly re- 
ports research on the subject, and tells how 
these buildings may be adapted to many 
types of farming operations. Five different 
types of steel buildings are featured: the 
rigid frame, the arched roof, the factory- 
welded building, the utility-type building, 
and buildings tor clip-and-wedge assembly. 
In addition, other types of steel structures 
for farm use are briefly featured. The pub- 
lication closes with information on how to 
get the best service from steel buildings by 
means of proper care. The steel buildings 
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California growers are finding that Towt 
Air-Kings cut operating costs up to 50%, 
run 4 to 5 times longer with normal 
maintenance, reduce noise by 50%. 
Towt Sales and Service Co., Covina, 
California, is the builder. But there are 
still more reasons for such widespread 
popularity, states the builder. Each unit 
is powered by a Wisconsin Heavy-Duty 
Air-Cooled Engine. Machine design is 
simpler. Starting is quicker. Moreover, 
since fuel reserve is greater, a Towt runs 
up to 51 hours without refueling. Other 
Wisconsin Engine features are fool-proof 
air-cooling, thrust-absorbing tapered 
roller bearings at both ends of the 
shaft and an easily-serviced 
OUTSIDE magneto — for 
Gs more service from the 
machine, less servicing 
to the machine. 


- i pester 
maaan Complete your power 


ene file by writing for new 
, 64-page Wisconsin Engine 
catalog covering detailed specifica- 
tions on all 4-cycle single-cylinder, 
two-cylinder and V-type 4-cylinder 
models, 3 to 36 hp. Also, many ap- 
plications are included. 
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described in the publication indicate the 
trend that is taking place in modern farm 
building design and construction, all in the 
direction of the trend toward mechanization 
of farming operations in and around farm 
buildings that promises one day to at least 
approach, if not equal, the progress in 
mechanizing field operations which has made 
such rapid strides in the past two decades. 


Quick-Detachable Air Coupler 


Lincoln Engineering Co., 5701 Natural 
Bridge Ave., St. Louis 20, Mo., announces a 
new high-volume, light-weight, — quick- 
detachable air coupler. The large air pas- 
sage permits flow of 70 cu ft of free air per 
minute at 150 psi. The device instantly 
couples or uncouples with one push or pull, 


and this action eliminates twisting or turn- 
ing. An automatic air check valve shuts off 
the flow of air instantly when the coupler is 
detached from the nipple. Free swiveling of 
coupler on the nipple prevents kinking of 
the air hose. The coupler cannot be de- 
tached accidentally. 


Asbestos Building Board 


Johns-Manville, 22 East 40th St., New 
York 16, N.Y., will send on request copy 
of its brochure on asbestos flexboard, a non- 
combustible asbestos-cement building board. 
The brochure describes how this product is 
formed under pressure then hydraulically 
re-pressed during manufacture to provide 
strength and a flexibility which makes it 
adaptable to curved as well as straight sur- 
faces. An agricultural section of the bro- 
chure covers farm structures ranging from 
portable shelters to large dairy barns where 
this new building board may be used to as- 
sure cleanliness and provide rodent control. 


Power Take-Off Spreader 


The Oliver Corp., Chicago, III., announces 
production of a new power take-off spreader 
of 100-bushel capacity. Its wide spreading 
range gives five unloading rates for each 
forward speed of the tractor. It provides 
individual conveyor and mill mechanism 
control allowing operation of the apron and 
mill independently, which in turn permits 


eam 


unloading material in piles. Other features 
include an inverted arch adding strength 
and eliminating obstructions in loading, di- 
vision of weight between spreader and trac- 
tor wheels which provides better traction, 
cylinders and widespread equipped with 
self-aligning roller bearings, and a self- 
locking and unlocking hitch stand integral 
with the machine. (Continued on page 124) 
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Ask for G-E Motors 
and Control 
on all Electrified 
Farm Equipment 


you buy! 


ENERAL GQ E 
Vaio 


Gf 


MORE POWER TO THE AMERICAN FARMER through more electricity on the farm 


LECTRIC 


Ask for G-E Motors 
and Control 
on all Electrified 
Farm Equipment 
you buy! 


STOCK WATERERS SAVE WORK FOR FARMER 


They work automatically, won’t freeze in winter, 


FARM WIFE SOLVES 
GARBAGE DISPOSAL PROBLEM 


Finds source of soil-enriching 
mulch for garden 


Mrs. Spencer using her mulch-producing gar- 
bage disposal unit, located on back porch. 


Mrs. C. B. Spencer, Route 1, Downing- 
town, Pa. has been using a garbage dis- 
posal unit which turns her kitchen 
garbage into a fluid mulch. Mrs. Spencer 
is well satisfied with her unit. She says, 
“I've used it every day for the last two 
vears. It takes care of my garbage and 
makes it odorless and ready to use as 
a fertilizing mulch. I use the mulch in 
my garden around strawberries, toma- 
toes, flowers, and shrubbery.” 

Removes objectional odor 

This machine quickly reduces garbage 
to an odorless mulch. No need to store 
any garbage for collection or to bury 


. 


help boost meat production by adequate watering 
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One of the electrically heated automatic stock waterers in use on Oryne Kersten’s farm. It warms 
the water to assure plentiful supply for his animals even in coldest lowa weather. 


garbage and then worry that animals 
will dig it up. The fluid mulch returns or- 
ganic matter to the soil and helps the 
soil to retain moisture. 


Has other uses 

The unit will produce mulches from 
leaves, manure, cuttings, or even news- 
paper. Sharp cutting edges transform 
materials into a fluid mulch. The ma- 
chine does in minutes what a compost 
heap takes months to do. 

The unit is powered with a depend- 
able G-E motor. For more intormation 
check “Garbage Disposal” on the cou- 
pon to the right. 


ONE MAN TAKES CARE OF 6000 BREEDER CHICKENS 


Mechanical feeders save work for New Jersey Leghorn breeder 


“I've been using two automatic feed- 
ers for two years,” says Mr. Gus Stern, 
owner-manager of Stern Bros. Hatch- 
ery, South Vineland, N. J.“One man now 
easily takes care of 6000 Leghorn breed- 
ers. He could take care of 12,000 if nec- 
essary. Using the old hand feed method, 
a man could take care of only 3000 birds 
and work harder doing it.” 


Cuts feed handling 
Each feeder holds up to 700 pounds 
of mash, so one filling lasts for a long 
time. Since both feeders are in one room, 
where feed is also stored, all filling and 
feeding is done in one place. 
Continuous chain carries feed from bin 
through a V-shaped feeding trough. 
Uneaten feed is returned and mixed 
with new feed to maintain freshness. 
Troughs do not clog or overflow. Also, 
because there is no bridging of the chain 
over the mash, all mash is moved 
through the trough. Feeders are easy 
to install, easy to maintain, easy to clean. 
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These automatic poultry feeders are 
powered by G-E gear motors. For more 
information please check “Poultry 
Feeders” on coupon. 


Mr. Stern and one of his automatic poultry 
feeders. Bin holds up to 700 pounds of mash. 
Agitator in bin keeps feed flowing. Notice 
wire guards on trough and guard on corner. 


a 


“Thanks to my automatic stock water- 
ers,’ says Mr. Oryne Kersten of Dysart, 
lowa, “I can water 50 head of cattle and 
100 head of hogs without lifting a finger. 
What's more, I don't have to chip ice 
in the winter.” Mr. Kersten raises regis- 
tered Hereford beef cattle and spotted 
Poland-China hogs. 

Completely automatic 

Mr. Kersten saves time and labor by 
eliminating tedious watering chores 
Stock waterers have precision-made float 
valves which insure that troughs will 
be full at all times. 

Won't freeze in winter 

There's no chipping ice out of water- 
ing troughs because an electric heating 
unit keeps them free of ice even in sub- 
zero weather. Just set the thermostat 
in the fall and forget about it. Water is 
kept at temperatures at which animals 
will drink more readily. Remember that 
water helps to make beef and pork. 

These waterers are protected against 
corrosion, and are insulated to minimize 
heat loss. A G-E CALROD* heating unit 
provides the heat and a thermostat turns 
it on and off for economical operation. 
Animals can’t reach the heating unit 
For more information check “Stock 
Waterers” on the coupon. 
*Registered Trademark af General Electric Co 


General Electric Company 
Section 671-25H, Schenectady 5, N. Y. 


| would like additional information on the 
following equipment. 

[_] Stock Waterers 

{_] Garbage Disposal 

(_] Poultry Feeder 

(_] How To Choose Your Motor 
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New Products and Catalogs 


(Continued from page 122 


Grassland Drill 


John Deere, Moline, IL, announces the 
new John Deere-Van Brunt grassland drill 
designed and built in collaboration with con- 
servation and other agricultural research 
workers to help overcome seeding problems. 
With this drill it 1s possible to plant any de- 
sired mixture of small grains, grasses and 
legumes without destroying a good pasture 
crop. Fertilizer can be placed at greater 
depth, even as deep as 9 inches, while at 
the same time maintaining the shallow-plant- 
ing depth recommended for most small 
seeds. This has the advantage of eliminating 
the plowing operation, effecting a saving in 
time and labor, permitting grazing up to the 


reseeding date, and reducing danger of 
erosion of loose soil on sidehills. 


Deep trenches made by the drill serve as 
reservoirs, catching and holding water nec- 
essary for plant growth. Working at greater 


3.6 H.P. 
6.6 H.P. 
12.0 H.P. 
26.8 H.P. 


Kohler Engines are engineered and manufac- 
tured to the high standards which have made 
the Kohler mark known for quality the world 


over. 


Power for garden tractors, pumps, sprayers, 
snow removal equipment, grain elevators, 
hoists, portable saws, concrete mixers, com- 
pressors, industrial lift trucks. 


K330 


Kohler Co., Kohler, Wisconsin 
Established 1873 


Write for information 


depth also serves to aerate and loosen the 
subsoil, especially where it has been packed 
hard by the tramping of livestock. The drill 
has good flexibility and it can be used as a 
regular grain drill, as it will plant all seeds 
generally handled by such machines. 


New Rake Easy on Hay 


New Holland Machine Co., New Hol- 
land, Pa., announces an improvement in its 
hay rake that “‘smooths out” the whipping 
that hay gets in ordinary raking. This is 
accomplished by using five bars instead of 
four on the raking reel. Much gentler han- 
dling of the hay is also achieved by moving 
it at right angles from swath to windrow, 
thereby reducing the forward motion of the 
hay by 50 percent. This machine also per- 
mits farmers to custom-build their win- 
drows; that is, the angle of the tines can be 


adjusted to build a tight windrow which 
traps the maximum amount of moisture in- 
side for making silage, or a fluffy windrow 
just right for baling. 

The reel of the rake is set well back on 
the frame and allows a wide path for the 
free movement of hay across the entire width 
of the basket, and it is driven by a direct 
drive from the left wheel. By using a simple 
driveshaft, universal joint and gear box 
for transmitting power to the reel, all chains, 
sprockets, and belts are eliminated. 

The rake has an effective raking width of 
8 feet, and the transport speed is up to 20 
miles per hour. 


New Farm Track-Type Tractor 


The Oliver Corp., Chicago, Ill., announces 
a new track-type tractor, the Oliver OC-6, 
designed for farm and orchard work. It is a 
full 3-plow tractor built in four track widths 


—68, 60, 42 and 32in, track center to 
track center, and with high clearance for 
row-crop work. 

The new tractor follows the styling of 
Oliver wheel tractors, including such ad- 
vancements as the 6-cylinder, overhead-valve 


engine in either diesel or gasoline types, 
which includes a 12-volt electrical starting 
unit. The tractor has a 6-forward-speed 
transmission and travel speeds range up to 
9 mph. The unit-construction transmission 
case has two oil levels which reduces the 
amount of lubricant required. 

Special units available for this tractor in- 
clude the independently controlled direct 
power take-off. The tractor can also be 
equipped with a hydraulic control system. 
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Add new life to old buildings 
by remodeling with CONCRETE 


Agricultural engineers can help farmers add years 
of usefulness to their old farm houses, barns, ma- 
chine sheds, hog houses and other buildings by re- 
modeling and modernizing them with concrete 
foundations, walls and floors or asbestos-cement sid- 
ing and firesafe roofs. Such remodeling improves 
sanitation, reduces maintenance and increases re- 
sistance to rats, rot, storms, termites and fire. The 
buildings acquire increased efficiency and new life. 


Designing such farm improvements presents both 
a challenge and an opportunity to agricultural engi- 
neers. They must utilize much of the old structures 
and yet create sturdy, economical buildings. 


Concrete’s firesafety makes it the logical choice 
for farm remodeling. And its economy makes it a 
wise investment. First cost is moderate, upkeep is 
low, service life long. That adds up to low-annual- 
cost construction that soon pays for itself in terms 
of feed and labor saved, improved sanitation, en- 
hanced livestock health and easier, cleaner and more 
comfortable living for the farmer and his family. 


PORTLAND CEMENT ASSOCIATION 


33 West Grand Avenue, Chicago 10, Illinois 


A national organization to improve and extend the uses of portland cement 


and concrete ... through scientific research and engineering field work 
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of special equipment that was 

built for conveying heavy loads in perfect time. 

In cooperation with Cullman engineers these 

roller chain drives were developed for use on a heavy 
duty, high speed conveyor. 

If you too want roller chains that can take it — that 
can cut operating costs and give top performance, 
then take advantage of a Cullman roller chain 
drive tailored to your needs. 

For full information or help on your power 
transmission problems write direct or contact the 
Cullman man in your area. He'll be glad to 

work with you. No obligation of course. 


See our specifications catalog 
in Sweet's File for product 
designers. 


ullman 


POWER TRANSMISSION 
ROLLER CHAINS AND SPROCKETS 


REPRESENTATIVES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 
CULLMAN WHEEL COMPANY, 1344 ALTGELD ST., CHICAGO 14, ILLINOIS 
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PERSONNEL SERVICE 
BULLETIN 


i Note: In this bulletin the following listings 
still current and previously reported are not re- 
peated in detail; for further information see the 
issue Of AGRICULTURAL ENGINEERING indicated. 

PosITIONS OPEN 1953 —- SEPTEMBER 
0-301-530. OCTOBER—O-348-534, 344-536, 361- 
537. NOVEMBER--O-341-538, 387-539, 384-540, 
399-541. DECEMBER—-O-430-542, 454-544, 465- 
545, 471-546, 479-547, 462-548. 1954 JANU- 
ARY~ -0-488-549, 491-550, 494-551, 508-552. 

POSITIONS WANTED — 1953 — SEPTEMBER — 
W-306-53, 339-56. OCTOBER--333-57, 357-5 
359-59. NOVEMBER--W-329-60, 351-61, 356- 
62, 368-63, 367-64, 388-65, 369-66, 391-67, 381- 
69, 378-71, 398-72, 404-74, 426-75. DECEMBER 

W-395-76, 410-77, 431-78, 396-79, 405-80, 425- 
81, 420-82, 443-83. 423-84, 453-85, 441-86, 451- 
87. 1954 JANUARY -W-456-88, 487-89, 490- 
90, 484-91, 418-92. 


B} | G Dividends 


an! 


Pays 


A form-over drainage ditc 
with a 289 EVERSMAN Land Grader and 
Smoother in Iriquois County, Illinois. 


A channel-type drainage terrace in Clay 
County, Indiana constructed with plow, 
farm size tractor and 289 EVERSMAN. 


Leveler anc 


x 


With an EVERSMAN Land Smoother it 
is now easy and inexpensive to move 
dirt from high places, fill pot holes and 
pockets, smooth land to produce an 
even grade over the entire field, and 
obtain proper surface drainage—and 
to build farm-over drainage ditches, 
terraces or diversion ditches which can 
be seeded to grass. It can be used to 
fill gullies and smooth hillsides before 
terracing or contour planting. 

The EVERSMAN is also a complete 
tillage tool for seedbed preparation. 
While automatically leveling the sur- 


NEW POSITIONS OPEN 


AGRICULTURAL ENGINEER for extension 
work in a New England State. BS or MS deg 
in agricultural engineering. Age under 45. 
Usual personal qualifications for success in ex- 
tension work. Opening effective immediately. 
Salary up to $5500, depending on qualifications 
and experience. Civil service retirement bene- 
fits. O-13-601 


Graduate Research assistant in power and 
machinery, in a New England State. BS deg in 
agricultural engineering, with a good academic 
record. Interests in graduate study and research. 
Choice of several projects dealing with crop 
harvesting or handling. One-half time on re- 
search project and half on scholastic work. 
Three semesters usually required to complete 
requirements for an MS deg. Married student 
could probably obtain accommodations in uni- 
versity operated facilities. One-month vacation. 
Date of appointment, July 1, 1954. Salary $1800, 
per yr, plus tuition. O-19-602 


face to remove high places and low 
places the Leveler breaks clods, pulver- 
izes the soil and makes a well packed 
seedbed which holds moisture, assures 
rapid field drying, best utilization of 
available moisture by equalized water 
distribution to all plants. Write for use- 
ful Free Booklet that will tell you more 
about land smoothing and grading for 
more efficient irrigation, surface drain- 
age and better seedbed preparation. 


EVERSMAN MFG. CO. 


CURTIS & FIFTH * DEPT. L-39 * DENVER, COLO. 


SLL. LA AS SS CSS 


NEW POSITIONS WANTED 


AGRICULTURAL ENGINEER for design, 
development, research, extension, teaching or 
writing, in farm structures or soil and water 
field, in industry or public service, in USA or 
Latin America. Willing to travel occasionally. 
Married. Age 25. No disability. BS deg in 
civil engineering, January 1952. BS deg in agri- 
cultural engineering, June 1952, both at Univer- 
sity of Maryland. Some farm background. Since 
graduation 1% yr in present work, civil engi- 
neering with U.S. Navy, design on public works 
projects. Available on reasonable notice. Sal- 
ary $5000. W-5-102 


AGRICULTURAL ENGINEER for develop- 
ment or writing, farm structures or rural elec- 
tric field, with consultant in private industry, 
anywhere in USA. Will travel. Like contact 
and utilization work. Married. Age 37. No 
disability. BS deg in agricultural engineering 
(5 yr professional curriculum in school of engi- 
neering) North Dakota Agricultural College, 
1947. Self-employed in farm engineering sales 
in ventilation, crop drying and related equip- 
ment. Experience as county agent at large, 6 
mo, and veterans agricultural instructor, 4 yr. 
War enlisted and rated service in Navy, 4 yr. 
Available now. Salary open. W-20-103 


AGRICULTURAL ENGINEER for design, 
development, or research in power and ma- 
chinery or soil and water, with manufacturer, 
processor, or distributor, anywhere in USA. 
Willing to travel. Single. Age 22. No disabil- 
ity. BS deg in agricultural engineering, Feb. 
1, 1954, University of New Hampshire. Farm 
background. One summer on sales and service 
with irrigation equipment dealer. Commissioned 
in Air Force Reserve. Interested in getting en- 
gineering experience before expected call to ac- 
tive duty in May. Available now. Salary open. 
W-6-104 


AGRICULTURAL ENGINEER for design, 
development or research in power and machin- 
ery with manufacturer in South, Southwest, or 
Midwest. Limited travel. Married. Age 38. 
Mechanical engineering training 3% yr. Farm 
background. Federal employment 5 yr in engi- 
neering drafting. Aircraft design engineering 
one year. Design, development and testing har- 
vesting machinery with two leading manufac- 
turers, 8 yr. War non-commissioned service in 
Navy, chief machinists mate, 3% yr. Available 
March 15. Salary open. W-24-105 


AGRICULTURAL ENGINEER for design, 
development, or research with manufacturer, 
processor, or distributor in Midwest. Married. 
Age 25. No disability. BS deg, 1951, Michigan 
State College. Officers Communications Course, 
Scott AFB, Ill. General and dairy farm back- 
ground. Commissioned service in Air Force 2 
yr with promotion to first lieutenant. Experi- 
mental engineer with farm equipment manufac- 
turer, 8 mo, primarily on corn pickers and com- 
bines. Available on reasonable notice. Salary 
open. W-25-106 


AGRICULTURAL ENGINEER for design, 
development, research, sales, service, or writ- 
ing, in power and machinery, with manufac- 
turer, distributor, or farming operation, any- 
where in North America, preferably Western 
Canada or U.S. wheat belt. Married. Age 27. 
No disability. BS deg in agriculture, agricul- 
tural mechanics option, 1948, University of 
Saskatchewan. Mechanized farm background. 
Labatory instructor in agricultural engineering 
department, University of Saskatchewan, one 
year. Division service supervisor for farm 
equipment manufacturer, one year. Agricul- 
tural engineer with Ministry of Agriculture, 
Sudan Government, 3 yr, in organizing, equip- 
ping and operating mechanized agricultural pro- 
duction in new areas. Available July 1954. 
Salary open. W-45-107 


AGRICULTURAL ENGINEER for sales en- 
gineering, sales promotion, research, develop- 
ment, or design with industry or public service, 
in soil and water field, preferably in Southeast 
or Southwest. Single. Age 23. No disability. 
BS deg in agricultural engineering, 1952, Uni- 
versity of Georgia. MS deg in agricultural en- 
gineering expected in June, 1954, Cornell Uni- 
versity. Southeastern farm background. One 
summer on construction work as apprentice 
carpenter. One summer as instrument man, 
rodman, and recorder on survey work. Since 
September 1952, research assistant in research 
on sprinkler irrigation systems. Available April 
1. Salary open. W-46-108 


AGRICULTURAL ENGINEER for teaching 
or management work with college, in farm 
structures or rural electric field. South pre- 
ferred. Married. Age 34. No disability. BS 
deg in agricultural engineering, 1947, University 
of Tenn. Engineering draftsman in defense 
construction, 2 yr. Instructor in veteran's train- 
ing program one year. Agricultural engineer, 
engineer, and assistant manager of REA Coop, 
3 yr. Present position as city engineer, manager 
of city utilities, 3 yr. Enlisted and commis- 
sioned service in Air Force and in Tennessee 
National Guard, total 4 yr. Available on 30 
days notice. Salary open. W-36-109 


AGRICULTURAL ENGINEERING for February 1954 
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A Wheel for Every Job! 


Our engineers will recommend the most 
efficient and economical wheel and axle assembly for 
your unit. We invite your inquiries. 


WRITE US FOR CATALOG 


ELECTRIC WHEEL CO. 
2806 SPRUCE, QUINCY, ILLINOIS 
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Specific Irrigation Requirements 


Endorsing fully the code adopted by the ASAE for portable 
sprinkler irrigation installations, National Rain Bird Sales & 
Engineering Corp. began years ago to plan irrigation systems 
to meet specific requirements. These plans are worked out on 
the engineer's drafting board and are based on definite field 
information. 

When we say “Consult our Research and Planning Depart- 
ment,” it means that qualified irrigation engineers give each 
requirement expert advice and plans that work. Remem- 
ber, there's a Rain Bird Sprinkler to answer every irrigation 
problem. 


Fam Cis: Qa! eg hey 
RAIN BIRD sues & enoineenc conp 


SA 


Sees 


‘ 


AZUSA, CALIFORNIA 


RAINY SPRINKLER 


1633 WEST LAKE ST., PEORIA 5, 


$ 


ILLINOIS 


flexible 
shaft 


makes 
the 
difference 


Write today for FREE Engi- 
neering aids. This handy 
torque calculator and Bul- 
letin 525 titled Engineering 
Data are yours for the 
asking. Write today on your 
company letterhead. 


Lor 7 
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STOW 


\ f mae | 
— : 
IE) FLEXIBLE SHAFT 


1 TRUCK 


Talk about efficiency... 
One man, one truck and one 
STOW flexible shaft now do 
the job that formerly required 
4 men and two trucks—and in 
half the time! 


Yes, a STOW flexible shaft 
makes the difference. Perhaps 
you can use STOW flexible 
shafting to advantage in some 
of the power transmission 
problems you are working on 
right now. STOW engineers 
are at your disposal. Check 
on the advantages of flexible 
shafting in connection with 
your next power transmission 
problem. 


A STOW 1” shaft powers this feed 
conveyor which feeds 200,000 ducks 
on a Long Island Duck Farm each day. 
Formerly 4 men, 2 trucks were required 
to do the job. 


STOW MANUFACTURING CO. 


39 Sheor Street 
BINGHAMTON, N. Y. 
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ie Farm Machinery Designers 
in your search for MOBILITY at its BEST. 

We offer you— 


ether c) wits cua uss Graduate Engineers, Mechanical or Agri- 
DESIGN of WHEELS an HUBS > ' 
aieaial — ;' pe ‘ cultural, with farm machinery background, 


— e that are interested in the design and devel- 
DESIGN of SPINDLES and AXL opment of Harvesting equipment. 


Openings in an expanding Engineering 


ONG EL iS 5 GOP sz : 
|SEL ECTION of Adequ i SEARINGS Department for all grades including recent 


graduates or those with years of experi- 


TION of Suitable Closure SEAL 


Spee ST, 


= é ence. Opportunity for advancement for 


a those who wish to join a progressive organ- 

SELECTION of Sizes, Types, Rubber TIRES ization. 
Ideal Engineering facilities, located in a 
Our PACKAGE PLAN small city in the Midwest. 
can save you Research, 
Development, Tooling 
Costs. We Invite Your i 
lnauisies. experience, and background. 


Salaries commensurable with education, 


Address box number NI-53, c/o Agricul- 


FRENCH & HECHT tural Engineering, St. Joseph, Michigan. 


DIVISION 
KELSEY-HAYES WHEEL COMPANY 
DAVENPORT, IOWA 
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Close at hand to lend a hand! Whenever a design 
calls for ball bearings, call in your New Departure 
sales engineer. You'll find that he’s a specialist in 
solving anti-friction problems. You'll find, too, that 
he cooperates efficiently with your designers and 
engineers. He’s backed by the industry’s most com- 
plete research and manufacturing facilities. What- 
ever your ball bearing needs, be sure to talk them over 
with a New Departure sales engineer. 
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BRISTOL 269 Now Main St. 2-6371 
BOSTON “ 

517-A Park Square Bldg. Hancock 6-9867 
KANNAPOLIS, N.C. P.O. Box 1086 2-318] 
NEW YORK 1775 Broadway Circle 6-1540 


PHILADELPHIA 
; 850 East Luzerne St. Garfield 3-4136 
SYFACUSE 2360 James St. 73-5195 


DETROIT 
7-122 General Motors Bldg. Trinity 2-4700 


CINCINNATI 
2107 Carew Tower Main 5783 


CLEVELAND 
3113 W. 110th St. Winston 1-5454 


INDIANAPOLIS 
1357 W. 18th St. Imperial 4680 


PITTSBURGH 
Cathedral Mansions Mayflower 1-8100 


CHICAGO 
332 So. Michigan Ave. Wabash 2-5875 


DAVENPORT 
2212 E. 12th St. Davenport 7-7522 


KANSAS CITY 
1021 E. Linwood Blvd. Valentine 4939 


MILWAUKEE 
647 W. Virginia St. Broadway 6-9460 


ST. LOUIS 
3001 Washington Bivd. Franklin 6533 


LOS ANGELES 
5035 Gifford Ave. Logan 8-2301 


BERKELEY 
1716 Fourth St. Landscape 6-8750 


SEATTLE 5000 First Ave.,S. Lander 5920 
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EVERY MAKE OF FARM TRACTOR HAS TIMKEN BEARINGS; MORE AND MORE IMPLEMENTS ARE USING THEM, TOO! 
LL LLL LLL LLL, 


How Timken Bearings Help John Deere Whip Combination 


Radial and Thrust Loads in Double Reduction Axle 


2nd Reduction 
Bevel Pinion Shaft 


Indirect 
Mounted 
Type TSS 
Bearings 


Direct Mounted 
Type TS Bearings 


Direct Mounted 


Type TS Bearings 


Ist Reduction 


Bevel Pinion Shoft 


OW would you whip combination loads in gearing 
a combine down to less than 1-mph for rice field 
work? John Deere engineers did it by mounting all 
shafts of the double reduction axle in their No. 55 Self- 
Propelled Combine on Timken’ tapered roller bearings. 
Each shaft carries at least one bevel gear. Timken 
bearings easily handle the resulting combination radial 
and thrust loads without special thrust bearings. 
The tapered construction of Timken bearings en- 
ables them to take amy combination of radial and 
thrust loads. 


Because Timken bearings hold housings and shafts 


The farmer’s assurance 


of better design (iF 


Differential 


Bull Pinion 
Shaft 


concentric, seals are more effective. There’s no shaft 
wobble. Lubricant stays in—rice field mud stays out. 


Timken bearings normally last the life of the com- 
bine. One reason: they’re made out of the world’s finest 
bearing steel—our own. It’s an extra quality control 
that no other bearing manufacturer can give you. 


For additional interesting information about Timken 
bearings, write now for your free copy of ‘Tapered 
Roller Bearing Practice in Current Farm Machinery 
Applications”. The Timken Roller Bearing Company, 
Canton 6, Ohio. Canadian Plant: St. Thomas, Ontario. 
Cable address: ““TIMROSCO”, 
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